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Introduction and Summary

Reading skills are basic to almost all aspects of education, and
indeed to modern life in the technical society in which we exist. Unfortun-
ately decades of reading research aave not produced agreement on optimal
¢ approaches to the complex process of teaching beginning reading. Theve

is, however, evidence to ind'icate that sequencing abilily is related to
reading achievement. The question, which has never Lieen fully researched,

s w'hothelvscqucm&ing ability is related in different ways to different
approaches to beginning reading, The present investigation tested this

hypotho.jes that reading methods interact differentially with student

sequencing abilities, The two reading methods used were the linguistic

approach (Palo Alto Reading Programj and the whole-word approach
(Macmillan, Harper & Row, and Scoti-Forosnmn). It was'also hyp;)the—
sized that inappropriate instruction may lead to an approach-avoidance
conflict, which gives rise to "learning avoidance behavior. ™ (L.A(,ﬁ)l
Stated in full, the hy.pothosos tested were: \
t. Children high in sequencing ability will exhibit higher
reading achievement and less LAB in a wholc wérd
method than in a linguistic method,
2. Conversely, children low in sequencing abi'ljty will exhibit
higher re&ding achievement and lower LLAB in a linguistic

method than in a whole word method.




The 131 children in the linguistic treatment were children who
normally go to the schools where the é’;\_{g Alto Rf’f‘_fﬁ“_‘{ P_x:_oﬂg_lj;:lm is used,
There we\r‘"(\ two classes in each of three schools. 'Three Palo Alto schools
using the lingftisti(: method were matched with three Palo Alto schools
~using wholc¢ \;.'ox'gl methods. They were matched on the basis of parent
imbme and edacation. The whole word treatment included 115 children,
Assignmeat of children to classes and of classes to treatments was
| ‘ noz;rando‘m.

The pretests were administered in September, 1969, to all students:

+ The Macmilian Reading Readiness Test (MRRT): The Illinois Test of

Psycholinguistic {f\_p_i[_i_t‘ig_s. (ITPA), subtests Visual-Motor Sequencing

Sequencing (X-VS); Experimental Auaitory-Vocal Sequencing (X-AS);
and specially-designed Observations of Learning Avoidance Behavior
(LAB). Final measures cf feading ability, sequencing ability, and LAB
were administered to all students remaining in‘tho study after the
seventy days of th.e instructional period, in January, 1970, The post;

test battery consisted of: reading sections of the California Achievement

Test (CAT); the Reading Test, a Linguistic Approach (RTLA); the {our

sequencing tests (ITPA -AS, ITPA-VS, X-VS, X-AS); and Observations

of LAB made in November 1969, and in January 1970,
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Correlations and regression analyses were computed separately in

each treatment,  Treatments were compared on pretests using the t
statistic., Homogencity of regression for classes within treatments
wits oxuminod. Analysis of variance was used to compare seres,
treatiments, and classes on-selected pretests and all posttests., Multiple
regression analyses were computed to predict the two achigvcment test
totals. In addition, threc children scorig highest and three children
scoring lowest on the X-VS in both treatments were given Stanford-Binet
tests, to determine in a crude w’;ty whether sequencing ability was -
strongly related to general in.telligencc.

- Inter..ctions of sequencing ability with reading method were

identified, aptitude-treatment interactions were interpreted graphlcally.
Obtained interactions are particularly important when found to be dis-
ordinal, that is. when the regression lines relating performance to

aptitude in the two treatments cross within the range of the aptitude

variable. ~

N,

Signinicant dilferences were foun< between classes withintireat-
ments on the four sequencing pretests and on Observation 1, A signifi-
cunt sex difference was found on the X-AS pretest: girls in both treatments

were superior to boys on this measurec.

O

ERIC

Aruitoxt provided by Eic:



To test the difference of means on the MRRT, t tests were
computed for all subtests. No significant differences were found
between treatments,

Significant interactions of the type previously described were
found between the two treatments. The regression lines relating the

ITPA-AS pretest and the two tests of reading achievement crossed
within the range of the predictor. Below a score of 15 on the ITPA-AS
pretest, a child did bebtter on the average in the whole word treatment,
while those with scores above 15 on thé ITPA-AS did better on the
average jn the linguistic treatment (see Figure 4). |

. The same type of interaction was found with X-VS pretest and
the reading achbievement tests. High visual sequencing ability as
measurn~d by this instrament was more closely associa{ed with high
achievement scores in the linguistic treatment. In the whole word

treatment, the correlation of the X-VS with the CAT total was . 16;
in the linguistic treatment the same correlation was .55. The
regression ‘li:'\es associated wit"n these correlatlons cross, if both
treatments are graphed on the saﬁxe set of axes.

C‘hildren high in sequencing ability, therefore, exhibited higher
reading achievement in theJIinguisticAtreatment than in the whole word
treatment. Children low in sequencing ability exhibited lower reading

achievement in the linguistic treatment than in the whole word treatment.

¥
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Further, sequencing ability was negatively correlated with LAB in the
whole word treatment, but was not correlated with LAB in the linguis-
tics treatment (sce Figure 8). The two experimental sequencing tests
X-VS and X-AS werce highly correlated with their counterparts in the
ITPA, a standardized an_d reliable test instrument. The I'TPA-AS and
the X-VS and MRRT emerged as predictors of success in beginning,
reading in the linguistic treatment, accounting for 517 of the variance
in CA’I; total, The X-VS also emerged as a sipnificant predictor in the
whole word treatment, accounting for 6% of the variance,

The performance of the children in the linguistic treatment was
significantly better on all achiovemm)t tests than was the performance
of those in the whole word treatment, Girls were higher in overall
achievement, and boys were higher in LAB, usinyg the total of the three
Observations., No clear relationship was found between sequencing
ability and general intelligence.

The MRRT, »ITPA-AS, and X-VS are good predictoi's of success
for the linguistic treatment. This study sugpests that schools using
linguistic methods might ﬁdminister the ITPA-AS and the X—VS along
with the standard recadiness tests.

X-AS and X-VS were significantly covrelated with success on both
achievement tests in the whole word treatment, However, the MRRT was

the best predictor for this treatment.




The present investigation saggests that the linguistic method of

. teaching reading is superior to the whole word method for most children,
as measured by the CAT and the RTLA. However, below a certain
tevel of sequencing ability a child should be placed in a whole word

reading method to maximize his chances of success.

Q !
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CHAPTER 1l
APTITUDE-TRFATMENT INTERACTTONS: REVIEW AND RATIONALE

The procesy ol learning to read is basic to edu-
cation. Probably no other process has received as much
attention in recent yedrs, Of the many nossible compo-
nents of the learning situation which may affect the child's
success In beginning reading, two have received the most
attention. These two components are the learner's attri-
butes or aptitudes, and the nature of the curriculum he
is to use. Most studies have examined either aptitudes
or curriculum separately; a few, including the present
study, have examined interactions between presumed apti-
tudes and the characteristics of the instructional regime.
Figure 1 is a flow diagram which suggests the inter-
connections among areas of reading research which led to

the present investigation,

Aptitude-Treatment Interaction

The three main types of variables important to
aptitude-treatment interaction (ATI) studies are Predictof
v?riables, criterion variables, and treatment variables.
Prqdicfor variables are measurements (e.g., test scores)

of the degree to which a presumed aptitude is present.
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Criterion variables are measurements relating to outputs

of instruction (e.g., achievement scores and behavior
observations). Treatment variables are attributes of the
instructional situation which can be uscd to differenti-
ate between two or more types of instirootion, These three
'types of variables are brought together in a model of ATI
developed by recent researchers, L. J. Cronbach (1967)
provides an introducticor to the wiin fea ure of this model,

To gsystematize the process of adaptation, and
hence reduce error, calls for a theory whose
propositions would state the conditions of
instruction best for pupils of certain types,
both condjtions and types being descrited in
terms of fairly broad dimensions . . . Such
a theory deals with aptitude-treatment inter-
actions, ;

Aptitude information is not useful in
adapting instruction unless the aptitude and
treatment interact--more specifically, unless
the regression line relating the aptitude to
payoff under one treatment crosses the regres-
sion line for the competing treatment, . . . (p. 30)

Snow and Salomon (1968, pp. 344-345) present a
detailed discussion of the ATI model, This discussion
will be quoted in full since it describes, clearly and
graphically, an important methodological difference between
the present study and previous investigations which have
used the same predictor, criterion, and/or trentﬁent vari-

ables,

The traditional academic prediction paradigm,
in which some aptitude variable is correlated
with achievement in a single instructioenal treat-
ment, serves as a starting point, In Figure 1,
the aptitude variable is positively related to
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‘a disordinal interaction. The two regression
lines intersect, in this case, near the averqge
of each, An overall comparison would yield &%
significant difference., But it is quite clear
that if we use the aptitude variable to divide
the group and assign the two subgroups to dif-
ferent instructional treatments, we ¢ n greatly
improve the learning of each kind of ersom,
Note that, to use such a finding, it s only
necessary that the regression lin s or *he two
treatments intersect (hence, are disordinal)
somewhere within the obtained ranges of the apti-
tude and criterion variables, Note also that,
to find the intersection, the regression slopes
rather than the correlations alone mest be studied.
Had we gone on trying to improve (reatment Ti,
ignoring the aptitude interaction, some average
increase might have been obtained, but it is
likely that some students would still have becen
better off in a different treatment, 1f, instead,
we seek to improve both treatments with specific
reference to the functioning of the aptitude
variable, then it is likely that the regression
slopes rather than the averages will be increased.
Selected placement of students in the appropri-
ately tailored treacment condition then maxi-
mizes the payoff for both groups.

Review of Research and Rationale for This Study

The two treatments used in the present study are
the linguistics method and the ;holo-word method, A num-
ber of variablés differentiating the two ¢yeatments have
been identified. The main differences will be discussed,

while other proposed treatment variables of less impor-

tance will be mentioned in connection with individual

studies,

, 1Figures 1 and 2, p. 4, suQrd; are part of the
original article and as such are not included in the
numbering sequence of figures in this dissertation,
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The predictor variables considered in the present
study are sequencing ability and general readiness, A
brief review of studies regarding known predictor vari-
ables for reading will precede a discussion of research
relaﬁing directly to the predictors chosen for this study.

The criterion variables used in this study are
reading achi evement tests, behavior observations, and
posttests of sequéncing ability, A rationale for the

use of these measures will be presented,

Treatment Variables: Linguistics
and Whole Word Methods '

-

Anastasiow et al, (19606) have suggested the. fol-
lowing five variables on which the linguistic ("structured
phonics') approach differs from the whole word ("basal

reader,' '"lcok-say") method,

- , .
1. There is an earlier introduction of letter
. names and letter sounds in the linguistic
programs,
2, There is an attempt to systematically con-
trol the introduction of consonant and vowel
\ _ combinations. Once 3 vowel and consonant
pattern has been introduced, an attempt is
made to introduce as many of the family of
. words as possible (fat, cat, rat, sat, etc.).
3. Emphasis is placed on teaching the child a
system of being able to decode the printed
word into sounds at the beginning of his
reading experience rather than after he has
obtained a sight vocabulary, Picture and
content clues are not used as decoding devices,
4, Eqphasis upon comprehension is less in the
carly stages of the linguistic program than
it is in the early stages of the conven-
tional program, Emphasis is placed upon

-

.
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pronun01atlon, elther a phonetlc approach

or analysis of ‘spelling patterns, TIden-. - ,

tlficatfbn of the word is thfbugh,analysis S
... of the- pronunclatlon : s s
5, There is an attempt to control the 'syntac- -
tic structure of the material presented ' P —
'Usually a noun, verb, object, sentence format  ° e
is used at the 1n1t1al stage and more com-. , "
plex structures are 1ntroduced ]ater (p.’ 6)

‘Schneyer et al (1966) discuss two w1de1y used - .; "ﬂ

versions the Fries (linguistic) ser1es and the Scott—; N ~

‘, voresman (whole word) ‘series, - "

The 11ngu1st1c readers prepared by Fries and Lo T

~ others (1963, 1965).provide beglnnrng reading - T '

‘ ~'-'mater1a1s that have beén programmed in rela- ’ f/\\%*;

; . written representations of werd patterns In o '

: ‘contrast to the vocabu ulary. of the ilngUIStlc - E;
reader the basal reader $hows wide variation in

the nmeen of dlfferant 1etters and. sounds, (p..3)

_ Two dlfferences between the basal-reader IR
-_approarh and the linguistic’ approach are the B
> programming of the basic elements of the read- -
" ing materials and ‘the, variety of sentence:pat- . o
. terns ‘contained in the- beginning readlng materials,’ o L
‘The vocabuliry of the basal reader 'is pro~_
grammed from the: standpoint of the- carefully
' contrelled number of high- frequency words 1ntro-'.;
duced’ (aq 1nd1cated ‘on various word counts of . - s
children's readlng raterials and the reinforce- oo
.+ ment of. recognltlon of new words through- spaced
T . .recognition), the beginning, the. words .in-
= .o .the basal: Leader are learned 4s. sight words, .
o - rand technlques for encouraging word d$Scr1m1~'
‘nation are-gradually introduced through guided o
:,“apprehen81on of common. elements of words.already . -~ = - .
- . familiar in‘print.- As each sound elenent is. v 0
- .grasped through study of familiar words, it is "= = G
o "~ employed as a clue to the pronunclatlon of = ,
“unfamiliar printed words, ' The sentence patterns\
" 1n the basal readers show 11*t1e varlatlon. (pp“ 25= 26)

oy

Ln summary,‘structural and phonetlc analys1s of

stystema cally 1ntroduced sound and spelllng patterns -are
Systema S ; o _

s & 3
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the maJor emphases of the llngulstlc program; On the'
other Hané\ whole word programs are characterlzed by
p1ac11g enpha31s.upon assoc1at1ng words in the C%lld'

speak;ng.vocabulary w1thipr1nted wordso. The, llngulstlc

R

approach pldces an. emphasis upon - understandlng iater than'~”

AY o TN
does the conventional whole-word approach The whole~
word:approach,places an emphasis on decodlng later in its
program than the linguistic does, Table 1 offers a com--

paratlve summary of the two methods

\ N " N ’ "’-\

e 'f A number of studles have attempted to measure the :

'rdlatlve effectlveneSs of these two treafments 1n terms

".

of : readlng ach1evement

L. Bllesmer and Yarborough (1965) evaluated ten dif—

ferent beglnnlng flrst grade readlng programs 1nolud1ng

the Llppincott (llngulstic) and Scott Foresman (whole-'

, word) used by Bateman (l@ﬁ% They found that the five

v

llngulstlc programs were 31gn1f1CAntly superlor to the

“"flve'whole word programs on every subtéstxof the Stanfordf'

.Achlevement Test e?cfpt Parag;éph

' R 2 {
leanlng.; AU

Bateman (1967), using. Llpp“

method and Scott Fdrqsman s whole word method concluded

f'_that the llngulSth method was superlor for all groups as

”i,measured by ‘the: Gates Prlmary Readlng Test The Bateman

, ‘ -

1study,de51gned to examlne the interactlon of modallty

preference and method is dlscussed in greater detall on

page 17 of thls dlssertatlon.

R
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e CUTABLE 1 |
A COMPARATIVE SUMW*.RV OF TWO BEGINNING READING MZETHODS
| ﬂ—lLinguis;ic' IR w---f'3Wh61e Word
' 1, Code’ emphasis R I Meaning emphasis
f 2, “Early dgcoding',' o . 2, Decodlng after estabjlshlng
| : v © . v ST sight vocabulary
3. ‘Systematic control of consonant 3. 'WLde varlety of letters and
o and vowel oomblnarlons e ' ,'r sounds used Y,
4, Word dlscrlmlnatlon through small 1 4, Word d1scr1m1natlon through
: steps using- spelling patterns - gulded study of familiar,
" ol AP - words . and sentence context
: 5.._IdenL1f1catlon of words throuph -5;‘.Ident1f1catlon of woros through
analysxs of pronunc1atlon RN O " assbciation with: pictures and .-
o ] ~ highly controlled high.fre- = '
quency words learned as. siOht j
words)-_ .
A — :
h /. v Il
" ra .
\ L
Sy s
| *
|

L3 o " - F - - N . .
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N ‘Readlng'Test

' Chall (I967) examlned flfty three years of

- /"
re;éarch in beglnnlng readrng (1912 1963) She. divided

/Fhe research into two groups} " the "code- emphasis” (lin-
/ gu1st1c)/approach involv1né teachlng chlldren to masteér

‘the alphabetic code prlor to actual readlng, and the T}

mean1ng emphasis
/

1n1tial vocabulary before decoding wrr*ten symbolsu

7

/
S Summarlzlng the results of thlS examlnatlon, she
Yet, as I 1nterpret the|research that was carrled
on,from 1912 to 1965, an initial code- -emphasis

‘ ‘method~-one that anphasrzes learning of the:. -
printed code for the spoken 1anguage-—produces,

. better results,; at least up to the end.of third
-grade. There is some eVvidence, too, ~that this
is particularly true’ 1n1the ca;e of chlldren of
‘average and lower ablllty, chiltdren of low sbcio-

.. economic status,-and thase who are. predlsposed

- to readlng failure for a varlety of, other~‘ -
reasons; ! (1969, P, 37) SRR

Schneyer et al. (196?) measured the readlng achleve-'__

ment of a large sample of flrst grade chlldren, stratified

by soc1o economlc grouplng and general 1nte111genceu One

'group was: taught usrng the Frles 11ngu1st1c approach

‘other used a basal rnader whoﬂe word approach Crlterlon o

bmeasures cons1sLed of a speclally prepared test the- !

‘a LlngUIbth Approach (RTLA) and the SAT.

,The authors concluded that no general statement could be;m~”

;
4

’bﬁﬂmade about the superlorlty of one aPProaCh over the other i

dIn addltlon,.thls study strongly suggested that general

[ .
(whole word) methoﬂ whlch presents an - -

he o



4intelligence and“socio¥economiculevel do:not.interact;’
-w1th these two readLng methods ..

‘ A 'study of 250 chlldren 1n the Palo Alto Unlfied
School,Dlstrlct (Anastaslow EE iu-’11966§ Keepes,.1968)
“used three cr;terion measuées, theﬁGates‘Primary and -
Advanced Readlng Tests, the SAT;Lahd'an.experiﬁental_ﬁeas-_
ure,'the PAUSD.Linguistic Test, :'Chéldren-iﬁ conventionale ‘

N

whole word classes ‘were compared to chlldren using a

PAUSD developed llngulstic approach the Story Readlng
.series The whole word classes scored s1gn1f1cant1y
hlgher on the Paragraph Meanlng subtest of. the Gates test,
but no other differences on the Gates test were sign1fi-
“cant ‘No dlfferences were - found us1ng the SAT.. The lln-

-gulstlc classes were conslstently superlor on the PAUSD

Nty

lLlnguistlc Test - However thls result is’ untrustworthyo"”

Keepes (1968) evaluated the results wlth thls test, and

;reportnd'
[J B . '
! In examlnlng the results of the PAUSD
Llngulstlcs Test, it became .apparent that .this .
.. 'test was. highly blased in favor of the students
- . ™ of - the Story Reading Program, .The vocabulary
. was drawn almost: exclusively from the Story
,'Readlng books -~ This: vocabulary was not neces- -
sarily the same vocabularv used in the conven-
' tional series. ‘Because of this test bias, ‘it
was decided to not continue using the: PAUSD
Llngulstlc Test as an. evaluatlon 1nstrument. '

A suggestlon for- 1nte1pret1ng these results
may be- offered } The subtestS‘of a glven readlng'

o

achlevement test measure dlfferent speclfﬂc skllls.

R
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£

a ables dlfferentlatlng the two treatments =

the relat1ve emphas1s of the subtests in contrlbutlng to

total .score.- Llngulstics groups seem to 'score hlgher on
spelllng, word reco&nltion; and sentence meaning subtests
} .

whlle whole word groups excel at paragraph meanlng. Th

results are con51stent w1th the pattern of treatment vari-

AxN

. In the present_study,.no manlpulation of treatment -

. variables'was;attemptédtr Comparlson of achlevement‘ln the'

two meth6ds-was-not a pr1mary ‘intent. However, analys1s

-of'treatment variables may be helpful in ass1gn1ng mean- .’
“ing to observed-interactions between predictor varfables

'.and‘instruction‘methods Moreover , any. s1gn1f1cant over-

a]l superlorlty oF one treatment over the other mlght

obscure the pattern of 1nteractlon.1 Crlterlon measures
are presented in Appendlx A, and a brlef ratlonale for
s .

/
‘the measures chosen may be found on. page 32 1nfra.
/- ‘ _
The 1ntent of . thls study was to Study the per—

formance of each method with 1egard to, measurable aptli

. /,r- e : / 2l
: . ,.\/

tudes related to the presumed task requlrements of the

/"

two’ treatments. o ! L/

Predlttor Varlables o o /'

. [ '
A Aptltude~1s defined as/the ablllty to proflt frOm

iy
1nstructlon of a glven sort.,’”Aptltude, pragmatlcally,
"t‘ ¢ " / ‘ .
1ntludes whatever promotes the pupll's surv1val in’a par—-

ST

tleular educatlonal env1ronment :;2 (Cronbach 1967,

wll Toxt Provided by ERIC

/‘ B £

Observed differences 1n overall achlevement may be due’ to
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- .. : A
3 i Y

p: 24), A predictor variable is a measure of aptltude if

/
. a significant correlatlon can be shown to exist between

o

- B r
scores on- the variable and scores on’ criterion measureso

hnown Predictor Variables. As an 1ndicator of

the _range of possible aptltudes which have been found ro

correlate with success in beglnning reading, two - repre-'
: _sentative studies can be discussed o ':v Q.' .
DeHirsch Jansky,vand Langford (1960) administeredi.
a battery of 32 tests to 53 Kindergarten cbildren° At the-
end of second grade, a criterion measure which combined
:the Gray Oral Reading and the Gates Advanced Primary Tests
" was givenu Ten of the: 32 tests showed significant corre- :
vai 1aLions (.01) with the criterion, and exhibited relativelyt

'normal distribution. These tests were:
Y

Penc11 Use i ' '

Bender Visuo~Motor Gestalt Test

Wepman Auditory Discrlmination Test :
~ Number' of.'Words Used, in a’ Story : S
_Categories ' ' R
- Horst Reversals Test
/@ates Word Matching Test .

Word Recognition I o

Word Recognition II :

‘Word Reproduction (pp, 41-42)

,‘. .

?_Of the ten tests in this predictive index, three tests

~

- were measures of visual or audiLory perceptdal and : “'3;.&¢__“
seouenc1ng ability OL these the most important to the'
.dpresent study were the reports on relationship of sequenc1ng e
ability to redt achievement DeHirsch stated that —

without sequenCing ability a child would have difficulty

o
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‘1n progressing 1n linguistic methods of readingali |
Hirst eL al, (1969) stud1ed reading achievement
in 300 kindergarten ch11dren, in an attenpt to/identlfy

predlctor variab’es. :
4
Their results 1ndicated that the most s1gn1f1cant

\predlctors;of first: and secondfgrade reading achievement

i

1nc1ude { S : ,,e

1. Dlglt pp f‘the Wechsler Intelligence Test
- . for Chlldz;ép [similar to ITPA auditory. sequenclng]
+The Block Design:and Arithmetic subtests add -
slome’ predictive power for sub-populations,
2.. The Numbers :subtest ‘of  the Metropolitan/’ '
"Readinees Test, ~ Thé Information and Match~
ing ‘subtests add predictive;value for somie
sub- populations.” : i L
Visualy 3 and Complete-A-Man of the Gesell
Developmental Test. ‘
‘Titles from the Minnesota Nonverbal Test of
Creativity,- ‘ e
" Sex .for first- grade reading success., N
Socio- economic status for second- grade
reading and arithmetic. achievement
- Education of the mother; :
’Kinoorgarten teacher's prediction of the
subject's. reading ability.-
“Kindergarten teacher's rating of the pupil'
: - socio-emotional growth,
10, - Sociometric evaluation of " "Number of Times .
*., Chlld Ts Seen in a Positive Role (ppu 61 62)

e e

O o v B W
l.e -

¢

The authors conclude

'“ThlS research tends to 1rd1cate that complicated
~_ expensive, time~consumiiig ‘measurements- of predlc-
tive reading and arithmetic success in primary
‘school -are no more: powerful than the; predictlve _
" 'variables.lTisted above. ~Pattern analysis of-the
I WISG is of little.er.no value in predlcting suc-
‘_cess in beginning reading.w. . . :

There is a need therefore, for diagnostic tests

which 1n addition to the cr1terion of effectiveness as
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'"predictors of probable ‘success in‘beginning reading, also
C o ’ 0 . T // A ] :

meet the standards of lo .costl”simplicity of design,"and'7
ease of administration without extensive training, includ--
' ing the possibility that’ tsé\teacher«could administer and/‘
binterpret the test The results of the two >tud1es Clted
indicate. that useful predict:ve 1nd1ces can be-comprised
'.of selected subtests of standard reaoiness tests, supplej,
“h‘mented by teacher evaluation school records and tests
of spec1al skllls not normally sampled by standard tests

s

ATI Studies in Beginning Reading, The goal of

aptitude treatment 1nteraction stud1es 1s to 1dent1fy
‘s1gnif1cant differences in achievement which may be due
dto the placement in. different treatments of students.
whose scores on predictor measures are knownu Among the f.f
"studies comparing the llnguisticq and whole word methods
a’ few have studied ATI effects. Thevresults of such |
.wresearch if successful might provide strategies in. |
c"which each method 1s found to be h1ghly appropriate; but
. for a different subgroup of children, B
| An early study by Bond (1935) suggested one pos—,‘
' sibility. U31ng a small sample controlled by matching
vstudents Bond found that ”audito y ability” was differ—,'
-fentially 1mportant unde* the rwo 1nstructional regimes '
: N o

,‘i.e.; linguistic and whole word U le 7§>‘wau”

, If the pupil is exposed to an oral phonetic type‘
~ . of 1nstruction, aud1tory abillty appears to be a

Fon o

N\




. factor of *mportance in relatlon to readlng dis-
h .ability, If, on.the ¢ontrary, the pupils are ' e
- taught by. predomlnantly look-and-say techniques, [
»audltory factors do not maintain their dominant- - ’
- position as characterizing elements associated S

‘with 1nadequate reading performance. (p° 43) "(

- More recently, several studies have re~ examined
'*_;this presumed interaction between “modality preference
m'f(apd:tory or v1sua1) ‘as. a predictor varlable and_emphasxsb
_Ton auditory yersus v1sua1 1nstruct10n as a treagment VaLl“
;,able._ In these studles, the 1ingu1stics method was, dlf-

”feientlated from the whole-word method in that the former

°

/,emphasizes audltory methods while the latter empha31zes

"v1sual methods o

v

In general the 1ater studies do not support SR

N Bond's hypothe31s.; Harrls (1965) faléfd to find any sig-..
.jkuficant association.between a, specific teaching method'"~

‘ - 1 . .
o s BN

USed and a presumed aptltude for that method Hﬂ e

| Robinson (1968) tested 116 children at the end of

first grade and third grade.; Children w1th high visual

7}scores received the whole~word method Otner chlldren e 1_ff

‘;.with high audltory perceptlon scores rece1ved the 11n-~7
‘. \ st / “ .,‘:‘
.gulstic approach She 1ikew1se found no: difference in N

ST ey : T

‘:fachievement thar could be attrihuted to fitting the 7

nstructional method to the senSe-modallty of the chlld

the Sense—modality of the chlld did not appear warranted //

ﬁf;but that adJustment mlght be valuable in the case of an i.

’1nd1vidual chlld ,7

ull Toxt Provided by Enic [l

| [KC SR

=;She concluded that 1arge-sca1e adaptation of materials to ///ﬂ—.
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Bateman (1967) used eight first-grade classes,

four of which used the Lippincott Beginning Program
(linguistic-auditory), while the other four used the
Scott-Foresman s-»ries (whole word visual), Children in
two of the linguistic classes and {n tun o1 the whole-
word classes had been classified as "auditory' or "visual "
The predictor measure used was the difterence between
scores on two subtests of the Illinois lest of P'sycho-
linguistic Ability, ITPA 8 (Auditory-Vccal Sequencing),
and ITFA 9 (Visual-Motor Sequencing). Fach trecatment
(linguistics and wheole-word) consisted of: (a) one class
grouped for high auditory ability (ITFA B preater than
ITPA 9 by more than nine months lanpuage :u",o); (b) one
class grouped for high visual ability (difference less
than nine months language ape); and (¢) two classes which
were not tested or "placed,'" At the end of first grade
the Gates Primiry Word Recopnition and Pavagraph Readiog
Test wore administered to all eipht classes,  Comparisons
were made between and within treatments, and between
"placement” and "non-placesient’ classes,

The major tindings of this study may be very

simply stated: The auditory method of reading

instruction war superior to the visual method

for both reading and spelling. The aoditory

modality preferred subjects were superior in

both reading and spelling to the visual modality

preferred subjects and there was no interaction

hetween the =subjects preferrved modality and the
method of instruction vsed,  (p, 1D
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Bateman (1967) concurred in results with the ear-
lier Ha??is (1965) and with the subsequent Robhinson (1968)
investigations, Although the Bateman study is similar in
many ways to the present study, two differences in mettod
may be pointed out. First, placement of children in classes
by ability resulted, in the Bateman study, in there being
only two classes in each '"cell" of the experimental design.
In this situation there is a possibility that teacher and
pupil variables may unduly affect the resulté. In the
present study no special pupil placement was made., All
students previously assigned to the thirtecen claéses wevxe
tested on the predictor measures, All of the schools using
whole word methods were compared for interactions with all
of the schoois using linguistic methods, Second, the
Bateman study divided the students on the basis of auditory
versus visual sequéncing ability, The present study inves-
tigated visual and auditory sequencing abilities in total
trying to assess the interrelationship of visual and audi-
tory sequencing, but viewing them both as independent pre-

dictors of success in reading achievement,

Predictor Variables in the Present Study

The aptitude varfables used in this study were
peneral readiness, sequencing ability, and learning avoid-
ance hehavior (1AB).

Ceneral Readiness, General Readiness was assessed
by the Macwmilluan Reading Readiness Test,  The sublests

include Visual Discriminaiion, Auditory Discrimination,

O
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d*\ Visual Motot, ‘and Letter Names.
w\ e Sequenc1ng Abllltz. Sequenc1ng ablllty in th1s

& study does not refer to the global pr1nc1ple .of sequenc~ .

i
'

\ ing; it refeis to the abllity to hold a glven o&fleS of

5

4 .
-\v1sual or- auditory stimuli so that the serles can be repro—‘

“duced~in the order in which 1t was ziven° he abillty to

sequence sounds -and 1etters and hold shem in shurt éerm

L
[N

memory 1s related to the reading process. Audltory and

nported to be a: factor o

s,

, v1sual sequenc1ng abllity has been\

J"”

in caces of severe’ dyslex:a (R‘azio %ﬁ 3%, wood 1964;

SRR ﬂ; de leSCh et al{, 1966) . However :my dlassroom experlence

"

convinced me that there is no sharp bxeak between severe
Dand moderate reading disabillty.- Sequencing ablllty could

therefore be expecceu to relate to t*e task requlrements of

1' I

'beginning reading w1thin ‘the ability range encountered 1n
: k

‘5the classroom > The ITPA sequencing subtests have been found

léto correlete w1th reading achievement (Bateman, 1967)
" f-ww‘i The researcn of Greham M, Sterrltt and hlq co- workers

?'1(1966 194/) concerns the relatlonship oetween sequenc1ng
. ? ¥
-ablllty and reading,ﬁ‘They are in theaprocess of developlng

.
\.

/

t;a battery of secuenc1ng tests Lb analyze the 1ndependent

B ;contributions of 1ntelllgence and sequence percentual abll— .

"fyzl.ities ro the determlndtion of reading abllityu It lS hoped.:“

'?ffthat the program, when completed ‘w1ll yleld a- clearer p1c~

}Gfiﬁffb:fture of the rule of various klnds of sequence percéptual

el P’

in;abllltles in ‘the development of reading skllls.
' The llngulsticaand whole word treatment use dif~

AR

‘mfg 'ferent approathea'to *he development of the chi]d‘s abil-

'1ty to’ recognlzeusound ]etter combinations and to use Lh’S B

S R
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ASlStS of nine suotests each one measuring 1a, vspecific,

. s ‘ o R B _ /
Z , T 26
information to create and recognize new words; If this |
distinction also involves a differencefin the: degree to .

which'visual orrauditory,sequencing ability is ‘a’ requi-

site*(oroprerequisite) ability, an.observable aptitude-

”treatment interaction might be produced

) Predictor Measure The ITPA The Illinois Test

o,

'of Psycholinguistic Abilities (ITPA) has been mentioned

in connection with the\work of Bateman (1967) As a diag—

Py
&

“'nostic tool, 1t assesses sequencing problems as well as

auditory, visual and motor . deficiencies The ITPA con-

' discrefe language function (Kirk and Bateman, 1964) !

1. Auditory Decoding--the ability to understand /
-what 1is heard, -
Visual Decoding--the ability to understand
‘vhat 1is seen, 1 o
fjAuditory-Vocal Association—-the ability to
educe relationships from what is heard.
Visual-Mot®®r. Association--the ability to
educe relationships. from what is seen,

" Vocal. Encoding--the ability to express ideas
verbally, = ... Ty :
- Motor hncoding—-the ability to- express ideas :
by motor means,. ..’ : e

~Auditory-Vocal Automatic--the ability to use o

" the structure of~ language automatically, S
Auditory-Vocal Sequential--the - ability to repro-
-duce a séries of symbols presented-auditorily,’

" Visual- Motor Sequential—-the ability.to reproduce:
oAy series’ of symbols presented visuallyU‘ (p. lO)

LI
Y -

s 0

L

L] I ) -
s

O © ~N O WP 40 NG
i

o In the present study, sequencing ability was used -
as -a predictor variable'_of the nine ITPA subtcsts, only

IrPA 8 and 9 were necessary for this meaourement These »,'ﬂy'
) " ) R . - 3 . ) s B ‘ : » K ETy

~ 9 .
v

W
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l tendency to reverse letters has been rela*ed to reading

27

tests are not difficult to administer, and in principle

could be used by the classroom teacher without extensive

' out51de assistance. - To minimizeidifferences_in test

situationsjuhowever,’trained testers were used in the
present investigation. .

Pfédictor Measures: Experimental Sequencidg Tests.

The ITPA Auditory Sequencing (ITPA-AS) and the ITPA Visual .

: uequencing (ITPA VS) Tests use number sounds and aequenccs

of p1ctures of ObJeCtS and geometrical shapes; to represent
a closer approx1mation»to the_task ‘requirements of beginning
'reading,}two experimental teSts nere designed on theﬁnodel
of the ITPA but using only letters and 1etter soundag_n
These tests are: identified in this dissTrtation as.thefﬁ;i_

Experimental Visual Sequencing (X- VS) a

d Experimental. -

Auditory Sequencing (X—AS) Tcsts. -

Space is provided én. the X Vs test for the tester
to record incidences of reversed letters and other evi-;‘

dence of incomplete learning of letter use, although o

S— .
eScoring of Lhe tests did not include such occurrences A mh

)

(»f‘4sability (Johnson, 1957; Harris, 1961; Lyle, 1968)

Studies of Anxiety\_g a Predictor'Variqble e

o Another aim of this study was derived from previous
attempts to treat anxiety as a~predictor var1able° As -3
factor in the - development oi the present study;’the dys—/
functionnl relationship of anxiety to 1earning may be

mentioned
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_ Castaned _é;.é_. (1956) found that the 1evel of
,anxiety affected learning as’. tasks became more difficult
.tAlthough the experiment 1acked adequate control for 1nte1-:
o 11gence, ‘low- anx1ety children aeemed to perform better than
high anxiety children as tasxs became more difficultn |
An important series of studies bear:ng‘on the

.effects of . anxingy involving primarily cognitive processes_,l
swas reported by Sarason et al. (1960) .- 1In a tnree test
series high- and low- anxiety chif%ren (as meaSured on
‘scales devised by the authors) were glven Rorschach tests
‘;preSented as problem solving s1tuations, human figure-"
“drawing tasks, andaa 1earning task that involved remember-'
ing a number associated with a. TAT card They found thatl H
‘children who Scored high on the anxiety scales more often,
missed relevant 1nformation in problem solving, and )

‘exhibited more errors on the learning task than did the

Jlow anx1ety group; These ‘groups were matched'on theww
| basis of IQ D ” < D ’ o
| _ ' A study by Grimes agﬁ/;llinsmit% (1961) attempted
' to test the hypothesis that a structured phonics treat--
v;ment wogld facilitate rcadins achievement for students_ '

.rated more compulsive and self rated more ar21ous while’

.1ess anx1ous 1ess compulsivé children would do best w1th Lo

"the less étructured whole word method Their results

study ' _:“ j f&

,1" -
{.
)




Whlle the struc*ured treatment produced better
results for all ‘groups, there was a marked inter-
action; struciure was particularly helpful to

- the defensive pupils (i.e., high ‘compulsive,
high anxiety) - . - Unfortunately, this was not
a well- controlled study, and one cannot say = -
which of many differences between the struc-
tured and unstructured classes produced the
differences (p. 35)

The present investigation did not attemp t.to treat anx1ety
'xitself»as & predictor vaerble. The Grimes and Allinsmlth
,‘study;used only:a single va:c:iabie‘j degree of structure,
to'distinguish thevtwo treatmehtso PoSSibly_the.anxiety
':ﬁobserved atpthird?grade could have resulteddfrom inappro-

) priatehreadingltreatmeuts'at first-grade leveliteThe fact -
thagranxiety mav-belaffected.hvﬁthe instructiohél settij?
suggests that changesjinranxiety—level might ﬁrovidé*gﬁf“
ihdependent measure of'the appropriateness" of aptitude-_

treatment combinations for individual children.-

-Criterion Variables - B

LearningpAvoidance Behavior as a-CritériZn'Measureo

ﬂObscrvations of ch‘ldren in beglnnlng reading programs
Asuggested to me that in additign to achlevement _otherv'
‘less tanglble outcomes result from beglnning readlng

-

_instructlon. In this category may be placed the effects
of success or failure upon anxiety level elfvimage, and*;
'attitude regarding further 1nstructlon 'interactlon
'_between a given 1nstructional method and the aptltude of

an-1ndiv1dual ch11d might be examined by measuring.th\

).
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"less tangible" outputs.as demonstrated thféughfcéftaiﬁ_ -
observable behavior | . . o

Figure 4 is a diagram depicting the proposed model
relatlng aptitude as an 1nput and achievement and behavior
as outputs of a given instructional method |

In mY'Cl- SS¥ onm exp rience I had noticed in
'children with reading difficulties apparently unrelated
-to intelligence, .a pattern of behavior which I came to
'_call-"learning avoidance behav1or." This pattern of dis-
tractibility and’ hyperactivity Seemed related to anxiety, N
- and thus could be predicted to interfere with future - \\xg\
"learnlng and achievement Co P S | _

It was hypothesized in this study that the pres-d§..
ence of; learning avoidance behavior (LAB) represented an
anxietﬂ reaction to some aspect of the beginning reading ‘ T\'
s1tuation. with. many children, for example,_this behavior
was only 1n eVidence or accentuated during reading periodsol
-An observation checklist (see Appendix A) was de51gned to )
‘record learning av01dance behaviorg It was hoped that/
classroom observation using trained observers would give “:?f'
. an additional measure of .the appropriateness of the’fype ' |
of 1nstruction when related to the child’s abilities and
'_11mitations as determined by the . ITPA and Experimental :

h Auditory and. Vlsual Sequenc1ng Tests. . A ﬁw

Dunn (1968) applied a similar assumption to obtain»“dﬁgﬂ

1nformation about ”school anxiety,. which he hzg:thesized

fﬁjf._v : o ‘:J;i,'_' -
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to be the result of an approach- avoidance conflict He
states |

=0n’ the basis ‘of the Dollard and Miller approach- e
- avoidance paradigm, it was hypothesized ., . . ol
__that if males, adolescents, and children of . '

*lower socio- economic status 'did in fact value
the academic aspects of school, but had rela- .

tively little positive affect toward those

-agpects; then those males, adolescents, and

lower socio-economic class children would marfi~ . ,

fest more dnxiety about school: that would pre- L e

adolescents, girls, and upper-middle class ' :

_ : Cnlluieu. . "“. 389) . S

The results of Dunn s study do. not bear directly
VAR on the present investigation._ HOWever, the assumption :

and therefore a measurable output is very closely related_

.

to my hypothesis concerning learning avoidance behav10r
(LAB) Inappropriate instruction(for a glven‘child) may
- lead to an approach avoidance conflict which glves rise.
ijth anxiety.— The manifest- signs of such anx1ety are LAB.
LThus; LAB is used as. an overt 1ndex of - the presence of
. anxiety in the face of inapprOpriate instruction. o
* Werry #nd Quay (1969) have examined an instrument ‘“%
to. be used by- observers in the normal classroom to record-

‘what the authors term ”deviant behavior "f'Thisilnstrument"

- was’ developec by Becker et al (1967) ‘to serve ‘as a".

> €

\\ ‘;
dependent variable measure of the effect ot consultation-

P

on elementary school children. Their study of ten normal

§y and three groups ‘of eleven, eleven, and twelve conduct ]

problem children demonstrated that a reasonable level of L TkJ'

v . -y .
~ - . . . . . i
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1f.reliability and-Vaiidity can-be achieved using the

~, -

observation method.

‘Ak7Three observations. were'conducted in the-present
study The first which preceded the instruction period
was treated as a. pretest for basellne CCdeLl on The -

‘second and third, conducted in the middle an¢ at the. end
of instruction, were used as criteiion posttestso

| Three types of criterion variables-were'used in
thisrstudy. They were reading achievement -posttests of

'_LAB, and posttests of the abillty to sequencea

Reading Achievement was: measured using the read—

ing sections of the California Achievement Test (CAT) and o

";the Reading,Iest a Linguistic Apprcach (RTLA) (Schneyert -

et al., 1966),

Posttests of Learning Avoidance Behav1or (LAB)

nwere measured on the second and third observations at theJ
o
midpoint and near the erid of the instructional period A

-rationale for the use of these measures has been prESented

Y . s

Posttestsof Sequencing Abi]ity were measured by

"giving the ITPA—AS ITPA- Vs, X-5, end X-VS a second time
.'at the end of: instruction. The poss1b111ty that the two
tﬁeatments might differ with respect to tralning children ;
- in these abilities has been suggested by Bateman (1967

R

iz w. ey

e
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Pilot Studies IR B .‘ 1‘“”?? O
_ ‘, In l966 l967 a pilot study was designed to exam- ]

ine the several ﬁuestions brought out in previous discus-

f:sion.. TWenty firstmgraders at Peninsula Elementary School'

l*MenIo Park Ca"ifornia were given the ITPA and Experl-a

mental Auditory'Vocal and Visual Motor Sequencing Tests.l[

f;They were then.divided at random into two" comparable o

'igroups. For the first two months of school :one group

received a linguistics treatment (Fries) while the other

”group received a "whole word (Scott-Foresman) treatment

oTwo teachers (who were unaware of the students' aptitude,

| scores\ alternated every two weeks to baLance teacher i.

'; effects, All studenes were observed periodically, and féﬁ

l;LAB was recorded At the end of two\months the California

‘7;_Achievement Test in Reading “and the Murphy Durrell Reading
| Readiness Analysis were administered s

The primary question was. how are sequencing abil-. |

'Jities related to reading and to reading method My experi-

fﬂ;ence in teaching children to read using the linguistic

'method led me to believe that children who were. limited _';
‘o

'i{ in sequencing ability had a very difficult time learningrﬂ

F“to read in that method The linguistics method requires [,ff;.

, _‘sequencing small parts of words (c- ré,g-at), holding

; them in short term memory, and produc1ng COmplete,wordsk
"(cat rat) It seemed that children who,hadgdiffiqulty

-W?th £his process could 1earn_tohreadiby whole‘wérd;1
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‘ configuration and word assoc1ation with pictures, tech-

e e

niques used insthe whole,word method° Thus the hypothe—

'

ses tested in‘the.first’pilot study may be summarized as
follows: :1 ,-wr | v ' ~. .
1. A child who scorod low in ab lwtv 10 nerform
,4sequencing tasks-would not perform as weil,
and'would exhibit more‘learning avoidance‘d:
:_behavior;in a linguistics'treatment than in
‘azmhole uordftreatment?‘ o | )
2. ,Conversely, a child show1ng high sequencing
. ability should perform bet er on criterion tests
-and exhibit less LAB in a linguistics treatment “
than in a whole word treatment L
Analysis of the results, however, suggested qhe follow1ng
.pat,te?n : | 2 - | | |
li -Ch£ldren ‘who' rated high in visual sequencing : x’“i‘ Ei;&~
.ability performed better on the CAT and exhlbited .
;dulegﬁ LAB under a whole woxd method than they
‘did under a linguistic method

t.2,':A similai pattern was observed for children

!high in auditory sequencing ability.

-

In l967 1968 a Second pilot study was conducted pé .

\\J undez circumstances identical~to thOSe of the rirst pilot

: “Jﬁ\ study. In general the findings of rhe first pilot study

ii‘which related ITPA VS achlevement and LAB were upheld

/
R NS S

Paaai




' Other results were in the direction of the results of

”Pilot Study I ;. but” did not reach the 05 level of sig~

'“nificance

These findings showed that sequencing ability was

Ay

-;frelated to Sttcess in both treatments ‘but more closely

"related in’ the linguistic treatment ' mhere ere‘no intor—
v L
*actions between treatments 1nvolving'reading achievement

':jHowever the treatments interacted with visual sequencing

”abillty, using LAB as a criterion, JUSt as observed in the
| first. pilot study., Although the second pilot study did
finot confirm the first study in total it dld indicate that
‘qthe variables of - sequencing ab‘lity and’ LAB .are related |
tito success in reading._ At the time of the present study

' AN
fit seemed most adViSable to hypothesfze -in the direction

' of the resultSVOf the first pilot sthdy since that was' )

‘ ;v;the only ev1dence, even though there were still theoretical

‘yreasons and practical experience to supportcthe rival

';'Hzpothes1s ;_'ﬂv,w'

-

The pilot studies indicated that the instruments

' ' |
. described had potential as- predloéors for methods best

; _suited to individual children. The preqent study, uti-

“lizing 250 first graders was designed to test the T
'revised hypothe81s,,ds follows ’iLV-; T ;f,f-

Children high in sequencing ability will exhibit~f~,'

‘e i . IS 8
. . i [ : : .

v
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Design R .

bfirst gTade cnildren who Were taught to read by a whole

“action analyses were made beeween B
. criterlon measures (a) CAT and RTLA (b) Observationq Z _r_-m

“ aad 3, ‘and (c) IT?A and Experimental Sequencing Tests

nz‘Selection of Schools and Teachers %4n

RS

0 . CHAPTER I

PROCEDURES,

. Y L : :
LThe_basic design of tHe invesrigation compared

the reading arhievement and behavior\of seven classes of

g
:nword approach with ‘the reading achievement and behav1or of
;six cla ses of first grade children taught by a. 1inguistic

: appréach : Pretest measuzes used as independent variables”i7

were (a) LTPA and Experimental Sequencing Tests Vr
(b) Observation 1,'and (c) all subtests and/total seore e

of the Macmillan Reading Rea-fness Test (MRRT) Inter-;7

}

"ﬁse measur":"and the-

e e el L S

given a: second time.:?§fj' oI f“f::~ ff?}*‘ﬂ~~wiﬂ” J

In 1962 Palo Alto Unified School District (PAUSD)

5; developed a beginning read ng series using a’ ’inguistic -
-Ziapproach bix first-grade classroome in three schools
’uﬁlwere selqued to use this new’ series nn an experimentai

‘basis - It waa first used in these schools in’ 1964 o - //7

-léé




-,By the. lee of the study descrlbed in thlS dlsserratnon, -
s

the orlglnal six tlasscs were beglnnlng therﬁ\fltth year

of u51ng thesu ma ttrzals
N,

N

; hN _ ' 4(‘
A Cmedr&lee st;dy W alresdy meén made between .
. . \ J " ’
the six Yoxpo Daantal” o0 \ ooagiee S T et evio monhod
and six classes using ﬁ’wh@lé«worﬁ appiroach (Anzstasiow, et

al., 1966; _Keepes, 1968}, Lle Plt D sgoely was primarily
o '_intere"ttd in the 1ongwyud1n11frnmn'* e studv of the

athievement of thildren in both &roups;'
L . - The Palo:Alto Reading Proeram ie designed -
’ ©.. for-grades 1 and Z. 1In the experimental class-
rooms the materials aré generally used as the
core program for grade 1 and beginning grade 2. \ o
A By the end of grade 2 most of the students are 3
; using the Palo A]to Reading Program only as a
supplement to other reaafng materials.. yOcca—
sionally .the Palo Alto Readlng,Program,is used
with ‘thivrd graders who are felt by -teachers to
- be having. difflculty in reading, but generally

“the use of these materials ceases by the endwnf "? S

‘the second grade,
7" This study is concerped” with how well the
" 'students read bothl'whiler they are using the Palo

- ' Alto Reading Program and in subsequent grades,
o That Is, 1f differences between the groups,
o ";mPalo Alto. Reading Program and control, are noted,
7 “do they contlnue?  To -answer this latter questlon,
"~ the progress of ‘each group (A, B, C-and D) has
" “been;or-will-be, followed through the f0urth _
"grade.- (heepes l968*“p 4) C S

S // ‘The two groups and reading methods available in
-the PALSD were well suited fcr studying the interactionsﬁ

'/bf methods and aptitude,_ All 51x teachers who taught in
the Palo Alto linguistlc program were used in the present
exp\r{ment. ThlS sample was matched w1th other schools‘
and teachers arcordlng to survey 1n£ormat10n collecred h

v L
<Al =




',forthe PAUSD, by Brnoe D. Keepes, Directotr of Research,

“»
A

Descr;ptlon of the Sample for the Present Studz,v

'; The sample used in thLS 1nvestigation is desrrxbed

pelow 1n‘terms uf the communitxw the schpolsy tne,
. reachers,‘nmd the puplio,, - | |

J Comhunlt . Palo Alto is a communlty of 57 500
'(este 1969Y located on the San Francisco Penlnsulaw The
‘Clty of Palo Alto is approximately 75 years old, and
Aincludes aRgrpw1ng amount of light industryv Estlmated
mean incOme (1968) p%f household is $14 975, with more

" than 30% of\the populatlon in the - $8 000 to $20\OOO annual

‘iearnings caéegory : The Palo Alto Unified School District
‘ﬁfis approximately 957 Caucasian, L. 57 Negro, w1th a small
percentage of' other noﬁ/white groups ’

SLhOOlS. In 1964 the Research Department of PAUSD

f_collected data pertainlng to the education and 1ncomes of

'the parents of the =1ementary school chlldren of the Dls~

' trlct ~ This. was done by means of a questionnaire sent to*l:’g

a. random sample of parents from each elementary uchool.'_

:The forms were coded according to Holllngshead's Two-ﬂ'

Factor SOcial Class Index following modifications made by_:

the PAUSD Research Department _ The follqwing inﬁormation'
hwas taken from a 1965 report made by N. Anastasiow then 3

kResearch Director to school principals.

-
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Range of

Composite Scores Social Position

.' Ll
- 11-17 I
S 18-27 i1
28-43 T1T
L4460 Y
L7 g
F
YUre oiau -Dx Gl URe soole | e .l( o tho
socli‘ position, \lor efbmple, a farvber who ws an
MD ‘would receive 1.1 4, or & points for ecducation;
1 x 7 = 7 points foxr physicianl a total of 11 points.
" He then would be classificed in Leve:l Que, & sales -
. .¢lexrk who hos fipished 1‘if'h sohool would, receive
4 x 4 = 16 for education and o» 7 o= UH Foll wccu-
pation,.a total of 44, or Level Four, :

-
1965 for tke lSVLl

’study and the-

Dr

Plesented below are the avelage pﬂrcentages as of

o~

.. Bruce Keepes,

f tie two groups of schonlu in our

tot&l Dis trict "The Director of Research

rcports that the chool communrty has-

-

’femaineo‘rela;ively-stable dUring thg past_five‘yeafsg

_, JTABLEZ = | i jb“,ﬁ%ﬂ“

— _SOCI\:AL CLASS INDEX . - ' | -
R /J .. % % Total
~Social Class ' Linguistic - Whole Word  District

T oA 34 48
II 24 T 24 22
SIIT e 14 18
TV 11 L 7% 0 11
dor - v 1 i . : l 'Zi' : 2
The six schools in the. study were bullt about theo. -

same time over simxlar L snaped plans and are- of close

- R ‘ L |

—

©

'fiﬁ\ }: |

S
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approximate size. ' The classrooms afé iarge, well lighted,
and airy. - | o -
| Teachers.' When the schools were selected by the
PAUSD Researrh Department the nature of the experlment
wils made kndwn Lo Lbn f"_r;\:' g."ﬂce TRATHEES, t,acn :cucnu
was asked ﬁhdividual v to partlclpate in the experiment.,
All- of the reachcrs volunteered to cart1c1pateu‘ Since
‘ thcre were three first grade teachers im one school all .
of whom wlshed to partlclpate, and no other school w1th
three £1rst grades we had uheven treatments of seven whole
n*nwordCWasse91n three "schools and six llngu15t1c cl_ss_s‘ =
in three other schools, 7
All thlrteen teachers who part1c1pated in the'

1 ' >~

/yéXperlment were women, Teachersv average age ’total num- -

/" i
< ber of years of teachlng experience, number of years of
'flrst grade teachlng experlence, and number ‘of years using !
their speciflc;readxng program, are shownrln ‘Table 3,
., .~ TABLE 3 N
AGE AND EhPFRIENCE OF TEACHERS N I AT
- D S Wholé_wérd | Linguxstic.
g : : - . Approach - i' Approach
'iAverage age .gﬁ{ fy:ﬂ“%‘_" 'Gh 38 .> En@_ ‘
. Total years experience . U530 I
‘Total years first grade .. . ~ 37. .. . °
- Total years.using these R B ' o
o ,-—-- materials o - 37
o No. of* teachers . :43‘ S e EEI
under 5 yrs. experience - - f - 2. - »

'l3T
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Pupils. At the beginhino of grade 1 (September
1969) the thirteen classes part1c1pat1né if the experiment

,nncluded 275 pupils, oiﬂwnqm 142 were to receiﬁg the lin-
' R .o . ) .
guistic~apprcach and 143 were to recelw: the whole word
, N ‘

&

. . . .
. NP N I € blea foar ey e T e § g PR
apprQnuh, The end of the axperimxeral peviad (Iannary

1970) data were-availla®le for 247 pupios of whem 115 wers
Laugnt by the whole word appr ahh and lBl*here taught b?'.\
o ., .

the.linguisric approacu, ’ Y

Table 4 describes ‘the groupe quOdeng to range

~of class sife, sex, and.ethn}c;dlstribution, S ' ':,
. TABLE &4
© CLASS DATA
o ‘Whole Word. - v:';'_Linguisticv
- Range of class size -~ - 13-23 - 18-25
.No. of boys in sample 66 - - _ 66 -
No. of girls in sample - = 60 : ' - 65
Percent Negro . - R : .9

: Instructional Marerials.' _

l R The 11nguistic and whole—word approaches differﬂ
‘in many respects The main differences -in ”phllosophy”'“
iweLe reviewed in Chapter I i The., rerlals and methodsn

i}

'fo]lowed in each treatment reflect these cqhtrastkng o "f

assumptlons.

The Llnguistlc Aggroach ' The’Story Readlng Program‘ tf'.

was developed 1n 1962 by ‘the Palo Alto Unlfled School

\plstrict as a new beginning reading serles using a '_vm*; ) ;Jﬁj




) , : e o . _ o
< : - | | - 44
"iinguistic'approach;  The-series consists of twenty
readers with accompanying "Ditto'" worksheets. The series
is desxgned to ‘be used as a basal or core program in
‘grades 1 and 2; In 1966 the series .was. oOld to Harcourt,
~éracaﬁé Worid, Enc, Wr 36 now publ*q§\ as the Srory

Rei.ders., - The program now - 1nc1udes twenry paperbound ‘bocks)

twenty workpads six Leacher s guides and related

.materlals as shown below IR r
o L Teacher's - Related.
. - Bk. Workpad _Guides - ,- Materials
" Pre~Book - - Pages L Pocket. Chart
Reading - - 1-33 'L, . Big ‘Card Box
Readiness =~ = R Childreri's Spelling Pockets 5
" LEVEL 1 1 -1 ”1 Pocket Chart .-
(in gen- 2 2 - e Big Card Box ' '~ =
~eral, = .4 3 . Flannel Board )
‘Grade 1 L _ 4[' e Pattern Cards = -
, e 5. 5 2 . Children's Spelling Pockets
6 6 Indivxdual Lettex Cards -
'%%XELeg_ é - g 3 Pocket Charr' ,
er§1=“ 9 9 , Small Card Box
'Gréde7i‘ 10 . 10 o . 'Wall Charts I-VII - ‘
. _ 11 11 4 1'Chi1dren S Spe111ng Pockets
. 12 12 L Ind1v1dual Letter Cards~
LEVEL 3 137 ¢ 13- o
(in gen- 4. 14 . 5 . _Pocket Chart
: -eral, 15 15 .. .~ -Small Card Box
' 'Grade 3)‘ 16 .- 165 .+ - .Wall Charts I-VIII . _
o e : - _ Children's Spelling Pockets
%g'l‘ ig L ~ i '.Individual Letter Cards
19 .. 19 6 -
.20 - 20
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The Basal Reader’ Approach Tﬁe Qnélé word'
method was taught us1ng the readers, workbooks ‘aﬁd
teachep ﬁ,manuals The ithructlonal program as descrlbed
ih_each accompanying teacner s‘manual Wil & foLlowed as -
requireé in Ordnr-tﬁ'm%MQSJQﬁ&Qme-Lﬁﬁﬂfﬁz Gibtue.ayfc'uf,
'prdgran beJng ﬂondurted.' | | | B
The follow1ng whole word bnéalérégdpr materlalbv_'~
were used:
| .,ON OUR WAY TO' READ 1:1 (c:'onshum;:a_ble)fe  L.' EQEESEI
Phonics Workbooks? PREPRIMERS AND PRIMER'. 1:2 -
(cansumable) REAL AND MAKE BELIEVE 1:2 &
. OFF WE GO WITH STORIES 1:3 | | '
| JAKET & MARK, OUTDOORS AND N 1:1
CITY DAYS CITY WAYS JUST ‘FOR . FUN 1: 1
AROUND THE CORNER 1:1 - S :
?”REAL AND MAKE BELIEVE 1:1 (Strand- one) ;>;,?Wx
~ FROM ELEPHANTS TO ESKIMOS{ 1:3 (Strand Two) .
Pte—Primefs:_ "IN THE CIfY 1:1 . Macmiilari' o
' & . PEOPLE READ 1:1 L
;AROUND THE CITY 1:1° o
o UPTOWN DOWNTOWN 1 1
IWORLDS OF WONDFR 1: 1 (fast)
| LANDS OF PLEASURE. (fast) .’;" §J' e
" jsoUNDs OF NUMBhnS 13 L '*:Hoi£;~ﬁiheﬂafg,
,E_SOUNDSAROUNDTHF CLOCK a3 . &Mipston .
T.PEPPERMINT FENCE 1 4o -.", o i;T'foﬁgTB%EEEA'

SKY BLUE 1 4'

5o
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These“books were used with vocabulary‘cards and
teacher's'manuals | All ch:ldren in the whole-word readers,
group did not necessarily use all of the materials 1lStLd
ahove. -The_number of readers_:nat each pupll completed

of <

4

3
(&2}

dren withion dach

,».‘

a8,

depended upon the rate of prog
’ N R . .
class. For example. some pupils. used three readiness‘

booksiwhile others used only one.‘

Supervision of Instruction

"The" instructional program in each treatment group
was determined by the c1assroom teacher. No: attempt wa?

'made to dlrect or interfere with ‘the teachers use of

o~

'nreading materlals An evaluatlon was made of teacher ,

\

‘adherence to the curriculum method recommended to her by

>

the dlStrlct Ihe evaluation was made by a visit to the

} /
f s

”f‘classrooms 4n- November to assess and 1ist the materials

=used : The teacherb were rated on a three p01nt scale

A

_ Strictly Adhering ‘ Occasidnally Using ' 'fEclectic in
.to the Curriculum -, Other Materia1S"i -}Useiof Materials

.‘,

v
N

: The teachers were also asked what materials they used and - t

'x

how blosely they kept to the prescribed curriculum, A

Second classroom assessment ‘was made in January to examlne-@l/

S a L
the extent to which the curriculums were’ being miXed All i

(a4

ﬁiteachers either moderately or - strictly adhered to the ' 'Xa“i

I
3 .
T / -t

’repommended currlculum materials as shown ﬁn Table 5
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TABLE 5 )
' USE  OF CURRICULUM REAPJNG MATERIALb
/
. Strict o Moderate * R
_Teachers o ‘Adherence Adherence Eclectic
" Whole Word .t - -
- }-‘ .4\';. . ,'v i
i X~
3 K :
4 X
5 X
6 S, 4
o 7 " o e
Linguistics o
8 .‘\ i.X -
S : X
10 - - T X
o 12° S X . L o
13 B S X

T
Testing Pr;g;am |

[4

. In Septembef 1969 the thirteen clasqes were given'{
*the Macmillan Reading Readiness Test (see Appendlh A) asl-
»;_a pre-~ test’ easure of achievement Report of these°data-'“
-3~—appears in he next ehapter This was administered by
ﬂ“'_n trained testers with the assisﬁance of the claserOm‘ L
teachers.' At this time each ch11d was individually tested
on sub tests eight and nine of the ITPA “and on the two o _
1Q'experimental sequencing tests (see Appendix A), Chlldren _
B new’ to the English 1anéuage and chlldren already diag-ﬂy"u

¢

nosed as having spécific language dlfficulties were not-

uSed 1n the experiment




N

Q.observed for five minures durlng the reading Dcrlod The

‘“by naving the tralnnr of the observers and each observer ;*“““*”x

f: Overall reliability was 69 ' '.';\,,'5-;l:-5

/ : S
e ments but 1t could not cUntrol for dlfferenceg/betWeen I

o

’classes within treatments.h 4%

'descrlbed as "a worried look'when ca‘led upon, stuntering,
, \ f :

he4

' s 48..
Following the pretest cycle each chiid was |

'behav1or was recorded in one—minute intervals on a devel»

‘_oped chcck list of learning avoidance benavxoi (seew

Apo<m‘ix AL The ob EevaEd ons weye ta .cn'W'en th “ﬁ@g

wms 1n a small group of ehlldren with the teacher, engagrd

in the process of reading., Similar observarlons were ,'5 _ﬁ

madelin November and again in Januarv. Tne Janaary obser-
,vatlons included observatlons of the chlldren working with

readlng materlals at their seats 'as well as - reading 1n
\

small groups thh the teacner.' Reliabiilty was examlned

)i
v
“\'-
-~ -

'”fperform\gen paired'observataons, both completing a che k ‘rﬁ///: ]

llst for the same child dur@ng the same observatlon perio@/<

i

Fid

l
f Each tester observeh and tested a class in'b

the 11ngu1stic and whole wo/d/treatments, ‘”hls de'ign

was- an attempt to control for differences betweeh tteat-"

The validity of’the instu ) nt was examined by ;;r R

3c1ass.on a

o/ ‘-»’\

‘sk ng each teacher to rate each child in he

g

wf}_unduly shy, naLl biting, finger sucking, twiiE}ng hair-:yafjﬂ T
ERE N A S ~ Nt L

i

7

.flVe point scale on general wiggliness distractibilitv, ; ;ffi;?;;

V'.and anxiety during the reading period Anxipty was }fru': ;.!};'h
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or clothing.,”"  On another questionnaire they werc asked
about such behavior during other times of the day (see
Appendix A), Locgl Schbol policy would not permit the
use of developed anxiety scales such as the Castaneda-
McCandless Anxiety Scale.

In both the linguistic treatment and the whole
word treatment the relationship of seneral intelligence
to visual-mctor sequencing ability was examined by ﬁdmin—

‘istering~£he Stanford-Binet to the three children in each
treatmegt rating lowest on the Experimental Visual
seqdencing test, and to the three children racing highesﬁ
3n the Expefiﬁental Visual sequencing test. This was a
total of twelve children tested for general abiiity and
its relation to their ability to sequence. The Experi-
mental Visual test was chosen becausé it corre%ated gen-
erally better with reading achievement than any of the
dther’sequencing tests,

~ The posttesting was completed in Januar§. Thgse
tests included the same four sequencing tests administered
in_thevpretests, a lingujstfc test prepared by Schneyer
gg‘gl. (1966) at the University cf Pennsylvania, and the
reading sections of the California Achievement Test (see

.. 33, sdEra, and Appendix A,

.Treatment of Data .

All tests were scored for number correct, Raw



scores were used in all analyses, Raw-score means,
standard deviations, standard errors of the mean, é&d
correlation coefficients were computed, The correlation
matrix was OXGQ389d to determine the degrée of relation-
ship between pretest variables and criteriop varianes.
The significance of the mean score differences of the
pretest variables for treatments and sexes were tested b;
analysis of variance In a two-by-(two-by-six) factorijal
design with‘clqsses nested within t;eatmenté.

| Intercorrelations:among all vari#bles were then
computed separately for each group, and separate fegres-
~sion analyéés_were computed for each predictor-criterion
-pair, The £ Statistic was used to test for heterogenelty
between slopes of the two treatments, thus identifying.
aptitude~treatment interactions, Sigéifipant Interactions

were interpreted graphically,



CHAPTER 1V
ANALYSIS OF DATA :

Correlations and repressior analyseas weio computed
separntelyvfn each treatment., Treatment Gréups were first
compared on pretests using @hc t statistic, Homogenelity
of regiession_bétwcqn classes within trcatments was 2lso
examined., Analysis of variance was used to compare sexes,
treatments, aund classes Nitﬁiu treatments on selécted pré—
tests and all posttests, Multiple regression analyses i
were OSmputed to predict the two achievement test total
" gcores, In addition, three children scoring highest and
three children scoring lerst on the Experimental Visuai
Sequencing Test (X-VS) in‘both groups were givén Stanford-
Binet ‘tests, to check in a crude way whether seqhencing

ability was strongly related to general 1ﬁtelligen9e,

b}

Pretests

Macmillan Reading Readiness Test

THE Macﬁillan Reading Readiness Test (MRRT) con-

Lsists’of five subtests designed to measure Visual Discrimi-

nation, Auditory Discrimination, Vocabulary and Concepts,

Letter Names, and Visual-Motor abilities. The mean,

]

standard deviations ‘and correlations for each subtest
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are shown in Table 6. . Individual t-tests to compare treat-
ments on pretests were all nonsigrificant, indicating that
the groups were comparable on these measures., '.

There were significant éorrelations,between the
MRRT subtest Visual Discrimination and the two visual
sequencing tests, Though X-VS correlated significantly
for boﬁh groups, it appeared stronger in the linguistic

treatment (,46) than in the whole word treatment (,22),

MRRT ﬁpditory Discrimination correlated signifi-

cantly with both auditory sequencing tests and with X-vS

in the linguistic treatment. In the whole word treatment
. ‘the correlation was significant only with the X-VS. (See
Table 6,) . |
' MRRT Vocabulag} and Concepts correlated signifi-

cantly with X-VS in both the linguistic and the whole word

treatments, . No'other correlations were significant.

'Y

MRRT Letter Names correlared éignificantly with

211 four sequencing tests in the linguistic treatment, In

the whole wofd‘treatment, Letter MHames correlated signifi-

cantly with the two visual sequencing‘tests and with the
o »

ITPA Auditory Sequencing Test.

ﬁRRT Visual Motor correclated with other pretest

scores about the same as did Letter Names (see Table 6).

The correlations for the 1ingﬁistic treatment again appear

higher, ‘ - ' ,

\
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MRRT Total Score correlated significantiy with

all .our sequencing tests In the linguistic treatment.
The correlation WAS especially high (,52) with X-V5, In
the whole word Lfeatment there were significant correla-
fioné only Q]th Lﬁo two visuai sequencing tasts, This
e;ldence suggests then that the abilities being measured
by-the MRRT secm more closély related to th; sequena{ng
tests ié the linguistic CreatmehtiqlaSSGS‘chan in the
whole word treatient classes, it may be that thé Kinder-
garten‘pfogrhh in the schools that used linguistic methods
had a different instructional program from that used in
the schools using whole word.methods. Information con-

cerning this possibility was not available from kinder-

garten fachool officialg

Sequencing Abilities

The X-VS was highly corrqiated with the ITPA-VS
if both.treatmenpsk(see Tabié,?).' However, X-VS was sig;'
nificantly correlated with both auditory sequencing tests .
only in the 1inguisticvtreatméntJ_ The ITPA-VS was corre-
lated w}th the X-AS only slfghtly in the whole word treat-
ment, and wéé'not correlated with the ITPA-AS in elther

\

treatment, The X-AS and the ITPA~AS were highly corre-
lated in both treatments, suggesting that the X-AS and
ITPA sequencing tests are measuring the same or similar -

abilities, The pattern of difference in croSs-mbdél

oA



| TABLE 7
' GORRELATIONS OF SEQUENCING PRETESTS

X-VS  X-AS X-AS X-AS X-Vs ITPA-VS -
JTPA-VS TTPA-AS X-VS ITPA-VS TTPA-AS ITPA-AS
whole Wcrd 37 .53 -,01 21 -,01 .10
Linguistic ‘ .66 .60 .?.6 412 ‘ 028 ) ¢12
p> .01 r = ,23 p > .05 r= .16

correlation between the two treatments is not feflected by
ditférences in-thé means or standard'deviatiohs between
treatments, as seen in Table 6, The pattern in Table 7
suggests two sourced of differences, Although tﬂe X-VS
and the ITPA-VS apparently measure similar abilities,.as '
indicated by their overall correlation, they must differ
in some respects, because within treatments some .differ-
ences were found in the correlations of the X-VS and the .
ITPA-VS with a third test, the X-AS. The directfon of
dlffereﬁcg, howéﬁer, reflectsln difference in treatments.
The X-VS anpd X-AS are cor: lated significantly onl?jih:
the linguistic treatment, The ITPA-VS and the X-~AS are
,cqrrelaped-significantly only in the whole word treatment
and.this_correlatian is weak. The soufcelof this treat-
'ment diffcrence is not yet clear; it too may be reléted

to differences in instructional method at the Kindergarten

level.

/’""\

\
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4

Special beviance lndicators ffom x=VS

~Reversals correlated ﬁegatively with both visual
sequencing tests in the linguistic treatment, but did not
correlate with any pretest measures in the whole word
treatment.‘ Othexr deviance indicators, i.e., Upside-pown,
Directionality, Verbalizations, and Bmotional Response
occurred so infrequently that the,correlaftons of these.
scores cannot be 1nterpreted with confidence, Reports of
such devliance indicators might be usefui in aiding teachers

Eo adapt épecial remedial programs to individual children.

Observations

Oﬂéervatlon I was treated as alprepest’fof lgarning.
avoidance behavior (LAB). 1In the linguistic treatment LAB
had a- 31gnificant negative corrplation with the two audi- y
tory sequencing tests and the MRRT- Letter Names. This |
suggests that in the linguistic treatment a pupil doing
Qell on these tests might be expected to show less LAB at
the'first stages of reading 1nstructioﬁ, In the whole
word treatwent, LAB correlated positively with ITPA-VS,
= X AS, MRRT-Vocabulary and Concepts, and MRRT Visual -Motor,
Pupils scoring high on these tests thus seemed to show

more LAB at the time of the pretests.

Analysjis of Variance
Analysis of varianée was computed for all criterion

measures except the Special Deviance Indicators. The design )/

Al
/
> '

D

~—



57

used to test the means was a 2 x (2 x 6), The cources of

differences considered were sex, treatment, and class

within treatment.

- ' Sequencing

All of the visual sequencing pretesis (i) and
posttests (II)-and bofh auditofy Sequencing.poéttests
showed a significant diffegence-between classes within
Ereatments (see Appendix B)“ G#rls scored significantly
nhigher than did boys on X-AS-I; but the girls did not
remain supérior to boys on X-AS-II. There were no differ-

ences between treatments,

Observations .

d All of Observations 1, 2, 3, and Total showed sig-
nificant differences between classes within treatments,,
In addition boys were significantly higher than girls in

LAB on the Total Observation.

Achl evement Tests

As with observations and sequencing variables, all '
~of the achievement tests showed significant differénces
between classes within trea;ments. $ignificant sex dif-
ferenrés, with girls superior to boys, were found for the

| CAT Vocabulary Total, CAT Total, and RTLA 1, 2, 3. CAT
Vocabulary Total also shbwgd a»significant interaction term

for séx by treatment, BRoys in the whole word treatment

A



54

were Significantly lower than boys in the linguistic treat-
ment, contributing to the oversll lower achlievement scores

of Boys (see Table~ 8),

TABLE 8
MEAN SCORES OF BOYS AND GIRLS ON CAT TOTAL. VOCABUTLARY

-~ ——
———r—

Eoys Gifls Total

Linguistic 51,36 51,65 51.50
Whole Word . 40,52 46,34 43,20

Total ., 46,11 49,26 47,62

k. e & -

»

Multiple regression analyseé were computed tc pre:
dict the criterion variables CAT total cnd RYLA total,
1t was found that in the linguistic treatment, MRRY total,
ITPA-AS-T, an@ X-V53-1 combined to account-for 51 ver cent
of the varlance oan CAT, In the whole word treatment oniy
MRRT was & s;gnificant predictor accouhting for 23 per cent,
For RTLA, X-VS-1 was a sigaificant predictor for the lin-
guistic treatment accountiné for 6 per cent of the wvariance.

In the whole word treatment the ) -VS-I accounted for ? per

" cent of the variance on the RTLA.

Posttest Intrrcorrelations

Achievement Tests

"' The California Achievement Test and the Reading

Test, Linguistic Approach were pdsitively correlated in



both tféatments: .79 in the linguistic treatment and ,76

in tﬁe‘whole word treatment, Both of these tests corre-
lated significantly with two-thirds o: the 33 variables

“in the study. (See Table 9,)

Sequen~ing Tests II
In both treatments, all pairs uf sequencing post-

tests showed significant correlations. At pretest, the

intermodal correlatlions were consistently high, but the

intramodal correlations were not as consistent, The post-

test results suggested that sequencing ability may be a
relatively coherent construct, and that visual and audi-
tory sequencing ability are closely related, not exclu-
sive or contradickory. The continued correspondence
between fhe ITPA and Expérimental tests indicates that

the two tests probably measure similar aBilitieu.

TABLE 10
CORRELATION MATRIX OF SEQUENCING POSTTESTS

I1TPA-VS 1TPA-AS . X-VS X-AS
ITPA-VS " .35 351 .33
ITPA-AS 24 . .35 .57
X-VS 49 L2 .36
X-AS .35 .55 J17

Linguistic above the diagonal p > .01 = 23
Whole word below the diagonal p > .05 = 16

59
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In ‘the linguistic treatment all four sequencing

postcests significéntly correlated with all five achieve-

ment -test scores (xr = .39)._. In the whole word treatment

eighteen out of the twenty possibie correlations reached

significance (v - ,15), suggesting thé! the skilis

required to perform well under the linguistic method of

reading are somewhat morelciosely rejated at posttest to

the sequencing abilitice measured by these teStS!thah are

the skills required to perform well uﬁder the whole gord

method (see Tabi » 9).

Special Deviance Incdicators

Reversals showed negative correlations (-,18 and
below) with all achievement tést scores in the linjuistic
tréatment. The correlations in the whole word treatment
were also negative, but less significant than those in
the linguistic treatmpnt.. Raversals also shared a sig-
nficant negative currelétton (-.27) with X-VS-11 in the

linguistic treatment,

As in the pretests, other deviations, {,e,, Upside-
Down, Directionality, Verbalizations, and Bmotional Responses,
occurred so infrequently tnat the correlations of these

statistics cannot be interpreted with confidence,

LLAB Posttests

LAB Observation 1I showed significan: negative

correlation with the RTLA achievement test




in the linguistié treatment. The corxrelations in the
whole word group were also negative but not significant,
There was a significant negative correlation between
Obsevvation II and the CAT scores in the whole word treat-
ment, but not in the Yihguistic treatment, |

‘LAB Observation III correlated negatively with

achievement test scores in the whole word treatment, It-
showed positive correlation (r = ,34) with the LAB Obser-
vation I1, indicating some stability between the two
observations in the whole word'treatment. However, the
corresponding correlation was low (r = ,08) in the 1in-
guistic treatment, One explnnatidn for this might be
found in the naéure of the tveatments., In the linguistic
method the work is programed and the children can mere
nearly go at their own speed. The brighter students need
not wait for others., In the whole word method, each child'
progress is more likely to be held to a group rate, The
brighte; pupils may-fidget as they wait their tdrn and
thus evidence more LAB. This pattern might be expected
tc continue throughout the whole word treatment, but
diminish in effect under the linguistié method, However,

means do not change on the post LAB scores in either

treatment,

62
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Interactions

A sigpificant ihteraction Petween the two treat-
ments occurs &hen the slopes of Lhe"regressiou lines rélat-
ing variables in the two treatments are non-parallel, Of
particnlar interest for thi< stuedy are disordinal ‘inter-
actions; tnvse where rhoe slopes lrtersect within the
ranges of the variables, The existerce of interaction was
tested for 211 palrs of priedictor-~viterion vavfiables ‘
using the F-Test for non;parallelism of slope (see

Table 11),

Achievement Tests

There was sienificant interaction between the two
treatments on the ITPA-AS-1 and all five achievement test
scores, The‘implicat{on of these interactions 1is that
auditory sequencing ability is nccessary to perform well
in the linguistic method of reading., Below a score of 15
on the ITPA-AS-I, howevefl\n child appeared to do better
in, the whole word methoé, while those with scores above 15
on ITPA-AS-Y achieved more in the linguistic method (sec
Figure 5 for a regression plot), |

X-AS-1 interacted significantly with the CAT
Reading Comnrchension, RTIA Test 1, 2, 3, and RTLA Total.
(See Table 11,) While X-AS-1 was closely corr~lated with
ITPA-AS-1, the Interactions with criterion measures were

not as strong for X-AS-1, X=-AS-1 did not interact with
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CAT Vocabulary Total or"CAT Total as did ITPA-AS-I, per- -
habs this difference arose because ITPA-AS requires the
repetition of familiar words: e,g., one, two, fivé, CAT
is primarily a measure of voca?ulary and whole wordvskiils.
X~AS requires the repetition of less familiar segments of
sound: ca, ba, da, etc. Therefore the fact that X-AS
1n£eracts with the linguistic achieﬁement test (RTIA) -but
not with all parts of the CAT seems understaﬁdable.

For X-VS-1 and ITPA-AS-1I, the same type of inter-
action exists on all five achievement scores. High
sequencing abilit; scores were more closely related to
high achievement test scores in the linguistic treatment,
In the whole word treatment, the X-VS-I1 correlated with
the five achievement tests .14, .21, .16, .13, and ,18,

In the linguistic treatment these same measures corre-
lated .56. A7, .55, .37, and .43, respectively. In each
case; the regressién lines associated with these corre-
lations for the two treatments cross (see Appendix C),

Although X-VS-1 and ITPA'VS-I were highly corre-
lated, the ITPA-VS-1 did not interact significantly with
the treatmeﬁt variable for any posttest of reading achieve-
ment. This outcome may be explaired in part by the 1Ltems
used in the two tests, The ITﬁA-VS-I correlated with
achievement in both treatments to about the same degree,
The 1tems used (small pictures of geometric forms, see

Appendix A) may more generally represent the abilities




required in both reading treatmentsg thus, there were no
.1nt§ractfbns between treatments on these measures, The
items used in the X-VS-I (lower éase letters, see

Apbeﬁdix A) may more specifically represent the sequencing
abilities vequired in the linguistic treatment (which
réquires grouping'letters to fqrm words) than the sequencing
abilities required in the whole word treatment, thus there

were Interactions, ;
) MRRT §ubtests Visucl Discrimination, Vocabularyl
Concebts, and stual-Motor iriteracted significantly with
the achngement tests (see Table 11), Tt appears that
some facgor in the linguistic treatment is related to
the ability-being measured in each of these tests. If a
pupil in this treatment was high on MRRT Vocabulary-
Concepts In September, he scored high on both dchievcment
tests in January, Pupils scoring in the lower ranges of
the MRRT may achieve more success in the whoie word treat-

ment, sincc the mechod 1s not as dependent upon the analy- -

tic skills these tests represent (see Figure 6).

Sequencing Abilities as Criteria

Using sequencing abilities ar criteria the analy-
sis showed a significant interaction between two treatments
and the predictor variable ITPA-VS-I, on critcéion vari-
able X-AS-II. The regression lines indicated that 1f a
pupil scored above 10 on ITPA-VS-I, he was likely to
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score higher on the X-AS-iI in the linguistic treatment;
there was no relﬂtion in the whole word treatment between
these variables_zsee Figure 7), |

X-VS-1 intefacted sighlficantly with both post
auditory sequencing tests (see Table 11), Again it
appeared that[if a pupll is high on one sequencing ability
in the pretest he will continue to be high in that ability
and also be high fn the opposite sense modality in the post-
test 1f he is in the linguistic trgatmént. Similar sig-
nificant relationships were found betweén predictor
variable ITPA-AS-1 and Both of the visual sequencing post-
tests, ITPA-VS-II}and'X-VS-II (sce Table 6 and Appendix C),
All of these interactions seem to suggest that {f a pupil
scores high on a sequencing pretest, visual or auditory,
he will also score high on the opposite mode in the post-
test 1{f he is in the linguistic treatment, In the whéle
word treatment pretest sequencing scores are unrelated to
posttest sequencing tests in the opposite sensc modality,
Differences between treatmeats Lr the correlatlon of these
measures ot pusttest may be.accounted for in part by dif-
ferences between treatments in courrelations on these sane
measures at pretest. Why the treatment groups correlated

differently on these measures at pretest is not clear,

69
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Observations

- The LAB of Observation 1 showed a significant
interactionr with both visual sequencing posttests, Pupils
who scored high [n Learning Avoidance Behavior (LAB) in
September scored high in Visual Sequencing’;bility in
January, if they were In the whole word treatment (see
Figure 8). 1In the linguistic treatment the slope was
negative, High 748 in  ptember ic asscciated with low
visual sequencing ability in January, There were no dif-
ferences at pretest, This may indicate that the linguistic
treatment requires closer attention from pupils and can
affect sequencing ability positively when 1AB 1is low, Thé
tasks on the sequencing tests themselves require attention
from the pupil. He must look carefully at the given
sequence of items, hold them ip short-term memory while
they are mixed, and replace tﬁem. It Is reasonable to
expecf that the linguistic method, which i based upon
identifying small units.(letters) and putting them together
in predetennired sequences (words), would positively
affect the sequencing abilities of those children who
could give the required attention (low on LAB). ‘This
hypothesis 1is supported by the fact that the children
scoring low in LAB in September also scored high on the
achievement test sco;es in January 1if they werc in the

iinguistic treatment (see Figure 9),

O
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There were also significant interactions between
1AB Observation 1 ané the two treatment groups on the two
RTLA achievement scores, Puplils originally scoring low
in LAB showed higher scores on RTLA if they were in the
linguistic treatment, ’Initial LLAB scores were unrelated
to RTIA achievement scores in the whole word treatment
(sece Appendix C).

Pupils in the whole word treatment who scored
high in TLAB on thg first observation alsc scored high in
LAiS on the third observation, In the linguistic treatment
those pupils scoring bhigh in September on LAB, scored low
on LAB in Januar? (see Appendix C). |

There were significant interactions between the
two visual sequencing pretests and criﬁerion Observations 2
and 3 (see Table 11), ‘The slope of the regression line
for the whole word treatment 1s negative in all four cases.
If a pupil scored below 15 on the visual sequencing tests,
he was likely to show more LAB in the whole word treatment.
The slope of the regression line in the linguistic treatment,

however, is horizontal (see Figure 10),

Stanford-Binet

The Stanford-Binet (SB) was given to the six
pupils scoring highest and lowest on X-VS-1I, tc sece if
pupils gcoring low on the X-VS-I also scored low on a

general intelligence test, Test information was not

i
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nvailable from the school system concerning the students
in the Study, and group testing pf general ability for
children at this level was not encouraged, Table 12

expresses the findings,

TABLE 12
STANFORD-BINET AND X-VS-1 SCORES

— — o —

Linguistic Whole Word

“"’ High T,ow High Low
SB -V3-T SB X-V3-1 SB x’"‘~v‘§“‘~1 SB -V

A 124 30 94 7 116 25 88
127 23 101 4 132 27 130 5
132 24 131 5 144 24 142

Although thé two lowest scores, 94 and 88, are
found améng the low sequencing group, scores in the gifted
range, 130, 131, and 142, are also féund in the low
sequencing group. ‘'Thus it would seem that low sequencing
ability is not necessarily associated with low scores on
the Stanford-Binet. Implications of these data are that
the relatidn between IQ and sequencing is not simple but
might be characterized by some kind of triangular distri-
bution, Further research would be required to examine

this relationship more fully,




CHAFTER V
SUMMARY, CONCLUSIONS, AND DISCUSSION

The major objective of the present investigation
was to test an interactional hypothesis in the fleld: to
see if reading methods interact differentially with siu-

k] .

dent .sequencing abilitles, The two reading methods used

were Palo Alto Story Readers (a linguistic approach) and
e .
several whole word basal readers; Macmillan, Harper Row,

Scott Foresman,

Summary
Population ‘

The 142 children selected for the linguistic
treatment were those children who normally go te the
schools where the Palo Alto Story Reading Program is used.
There were two classes In each of three schools. These
three Palo Alto séhoois using the linguistic method were
matched with three Palo Alto schools using whole word
methods; on the basis of average parent income and educa-
tion. The matching whole word wmethod schools had seven '
first-grade classrooms, Since all of the seven teachers
wanted to take partfin the experiment, déta were collected

from the seven classes., At the time ol data analysis,

77~
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the smallest class was dropped from the sample to balance
the design. The linguistic treatment was ultimately com=-
prised of 131 students; the whole word treatment included

115 students,

' Tests

The fcllowing pretests were administered in

September 1969: The Macmillan Reading Readiness Test (MRRT),
I1linois Test of Psycholinguistic Abilities (ITPA) sub-

tests Visual-Motor Sequencling (VS) and Auditory-Vocal

Sequencing (AS), Experimental Visual-Motor Sequencing (X-VS),

Experimental Auditory Sequencing (AS). and Observations of

Learning Avoidance Behavior (LAB), As final measures of

Yeading ability, the following tests were administered to.
the 246 pupils remaining in the study aftex the seventy
days of the instructional period, in January 1970: read-

ing sections from the California Achievement Test (CAT),

Reading Test Linguistic Approach (RTLA), the four
Q%qhencing tests (ITPA-VS, ITPA-AS, X-VS, X-AS) and

Observations of LAB made in November 1969 and January 1970,

Findings
™

Summary of Results for Predictor Variables

In order to check initial differences between the

two treatment groups at the beginnin% of the experiment,
\e

analysis of vailance procedures were used to test the mean _{/
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differences between treatments, sexes, and classes within
treatment for the four sequencing tests and Observation I,
A significant difference was found between classes
within treatments in all of the variables analyzed, indi-
cating that classes were not comparable in ability to
begin with, but that treatment groups did not differ on the
whéle. F tests for non-parallelism bhetween classes were
cmnpﬁged and the assunption of homogeneity between classes
within treatments was found to be tenzble. ‘The only other
significant difference between means was found in the X-AS;
girle in both treatments were superior to boys on this

measure, :

. Sumnary of Results for Criterion Variables
) The major objective of this investigation, to

field test arn interactional Eypothesis of beginning vread-
ing treatments and pupil sequencing aptitudes, was pur-
sued by testing the following hypothesis.

Children high in sequencing ab’/lity will exhibit

higher reading achievement and less LAB in a

whole word method than in a linguistic method,

Conversely, children low in sequencing ability

will exhibit higher reading achievement and

lower LAB in a linguistic method than in a whole

word approach.
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Significant {nteractions of the type previously
described were found between the two treatments, but rnot
in the direction hpothesized, 'Tpe regression lines relat-
ing the ITPA-AS pretest and the Ewo tests of reading
achlevemen'. crossed within the range of the predictor,
Children below a gcore of 15 on the ITPA-AS pretest did
better on the average in the whole word tfeatment, while
those with scores above 15 on gﬁe ITPA-AS did better on
the avérage in the linguistic treatment,

Similar interactions were found wi}h X-VS pretest
and the reading achievement tests, High visual sequencing
abiliCy as measured by this instrument was wore closely
associated with high achievement scores in the linguistic
treatment, In the whole word treatment, the correlation
of the X-VS with the CAT total was .16; in the linguistic
treatment the same correlation was .55, The regression
lines associated with these corre}at{ons were shown to
_cross if results for both treatments are graphed on the
same set of axes (see Figure 11),

Children high in séquencing ability, therefore,
exhibited higher reading achievement in the linguistic
treatment than in the whole word treatment, Children low
in sequencing ability exhibited lower reading achievement
in the linguistic. treatment t¢han in the vhule word treat-
ment, Further, sequencing ability was negatively correlated

with LAB in the whole word treatment, but was not correlated
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with LAB in the linguistics freatment (see Figure 11),
Note that using IAB as the criterion one 15 lead tc the
opposite recommendation regarding the assignment of chjl-

dren to treatments,

Conclusions

The hypothesis’as stated was not upheld,

T%e two experimental sequencing tests ¥%-VS and
X—AS were highly correlated with their counterparts in the
ITPA, a standardized and reliable test instcuﬁent. MRRT,
ITPA-AS and X-VS emevrged as good predictors of success in
beginning reading in the linguistic treatment, accounting
for 58 per cent of the vériance. This result suggests
that schools using linguigtic methods might adwminister the
ITPA-AS and the X-VS along with the standard readiness
tests. The X~-VS also emerged as a significant predictor
in the whole word treatment, but accounted for only
6 per cent of the variance, X-AS and X-VS were signifi-
cantly correlated with success on both achievement tests
in the whole word treatment, However, the MRRT was the
vest predictor for this treatment,

The performance of the children ‘1 the 1inguistic
treatment was significantly superior on all achievement
tests than was the performance of thorse in the whole word
treatment, Girls werz higher in overall achievement, and

- boys were higher in LAB, using the total of the three
O
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observations, No clear relationship was found between
sequencing ability and general intelligence,

| The present investigation suggests that’ the lin-
guistic method ot teaching reading is superior to the
vhole word niecliod for wost chabideen, givticularly higher
sequencing ability children, Below a certain level of
sequencing ability a child could b: placed in a whole word
method toe maximize his chances of sudccesn,  Tho two
methods do not differ significantly at this end of the
ability continuum structure, Howcver, dn alternate
hypothesis nusine TAB as a criteria might be’to place

children low in sequencing ability in a linguistic treat-

ment to winimize hiis 1LAB,

Discussion

The following discussion will consider seven
topics: (a) the intevaction of reading methods and
sequencing ability; (b) sequencing tests as predictors of
reading achievement; (c) the relation between LAB and
veading achiievement; (d) the relation between LAB and
cequencing predictors; (e) some educational dwplications
of this study; (€Y sugpestions for fuvrther research; and

() linitations of study,

Interaction of Reading Methods

aud Sequencing Ability

The

The correlations petween both auditory and visual

. s . . , . . .
~equencing ability and achieverent were quite Tyl in Uhe
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linguistic toeatment. Linguistic methods are analytic in
nature. A child in the linguistic method is required to
hold consonants and consonant sounds {(e.5., ¢, b, d) and
small graphemes (e.g., -at, -ot, -ut) invshort—term memory
and assemble them as needed., This activity may require
sequencing ability to a greater degree than is required

by learning whole words., The whole word treatment had a
significantlw lower‘positive correlation tetween sequencing,

aﬁility and achievement than did the linguistic treatment.

Sequencing Tests as Predictors

» of Reading Achievement

This study appears to justify the use of sequencing
ability as a predictor of success in beginning reading.
The Experimental and ITPA intermodal correlations were
high at pretest; the correlations of all pairs of sequencing
posttests were above significance (,16) in both treatments,
This indicates that sequencing ability seems to be a rela-
tively coherent and stable characteristic. Further, X-VS
seems to be a morve valid predictor of reading achievement
thar is the ITPA-VS, The pattern of cross-modal correla~
tions in both pretests and posttests requires further

research, Howcver, these data indicate that visual and
1

auditory sequencing ability are closely related, not
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necessarily ekclusive., ThlS study contr*butes to the -

-

valldation of sequencing abillty as a construct of 1nter- '

n

: ]
est in research on reading,

Learning Avoidance Dehavior and Achievement . N
= I -

Ohhervation 1 (- B} was negatively related to . a11

criterlon measures in the llnguistic treatment This
flndlng would 1nd1cate that ‘to succeed in the lingulstlcs
group a pupll nee ds to be relatlve{y low in'LAB Children _/{
'1n the. whole word treatment §coring hlgher in LAB on .1”5
' ObServatlon 1 did not have a- tendency toward low’ achleve—::.

-ment In part rhls _may be explained by the fact that

~4clo se’ atten ion 1s requlred to’ ana{yze and -put” together
;graphemes and consonants, as in the llngUISth method
The whole word method may tolerate a hlgher level of LAB,
since it empha31zes more global assoclatlve and memory

jhjskllls rather than drlll on mlnute detalls ae.requlred.

by a llngulstlc method

Other Predlctors and’ LAB .-V :‘;jﬁ o !1“' R

In the whole‘word treatment pretest sequenc1ng

¥

- ablllty is correlated w1th LAB 1n the posttests. Thl

result suggests that ahile a pupil may not need sequenc1ng
- . ./"' .

:abilltf'to achleve 1n the whole word treatment to the

same - extent that it 1s needed in the 1ingulstlc treatment
hlgher v1sua1 sequenclng ablllty may aid a pupll in’ the L

y -

whole word treatment to have 1ess LAB

wll Toxt Provided by ERIC
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Visual sequencing ability at pretest was 1ot coxr-

related with LAB on the second and third observations in
the linguistic treatment. The linguistic method may
develop in some children the kind of close attention it
requires, and thus the ability to sequence visually is

only slightly positively correlated with future LAB.

Educational Implications

The MKR1, ITPA-AS, and X-VS are good predictors
of success for the linguistic treatmert. This study sug-
gests that schools using Iinguistic methods of teaching
beginning reading might administer the ITPA-AS and the
k—VS along with a reading readiness test. The two
sequencing tests are individually administered., The time
requirement for cach child is abgﬁt twenty minutes, The
auditory sequencing requires the repetition of numbers;
the visual sequencing requires the placement of cut-out
wooden letters in a predetermined order, In this sample,
above the raw score of 15 on the auditory test and above
the score of 8 on the visual sequencing test, children
can be expected to achieve well in a linguistfc method,
For pupils scoring below 15 on the ITPA-AS and below 8 on
the X-VS, a whole word program or some such modification
might be considered. Also, other deviances, e.g., rveversals,
upside-downs, that are noticed during the admin{stration

of the X-VS may be given attention in a vewedial program,
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It i{s important in our present stages of tech-
nology and development of reading programs that educators
take notice of individual dJdifferences and make plans
accordingly, The intention should not be tc make all
children fit .. ziven program, but rather, to desfign pro-
grams to fit the diverse needs and existing abilities of
children. School boards must be encouraged to purchase
materials representing several methods of reading from
which teachers can select according to the neceds of their

children.

Future Research

Whoen the study began, there was a greater corre-
lation between auditory and visual sequencing in the lin-
guistic treatment than in the whole word treatment., This
may be accounted for by the fact that the subjects were
not randomly assigned to treatments, or by differences in
Kindergarten prdkrams, Kindergarten teachers in those
schools wheve linguistic methods were used may prepaxe
children for the first-grade program by providing some
linguistic or sequencing training,

Both treatment groups had signiticant correlations
between all of the sequencing tests at posttest. It
appears that both treatments may act té inteprate auditory
and visual sequencing ability, This integration process

needs further research to yleld useful information,
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The sequencing variables considered in this study
seem closely associated with the skills required in lin-
guistic methods. An 1nve§tigation of the more global and
associative memofy skills required in the whole word
methods might reveal ATI patterns similar to the pattern
of short-térm memory ATI found in the present study, The
findings for MRRT ag a predictor may provide some clues as
to ability valuables of particular interest for whole word
treatments,

The population for this study was relatively
homogeneous, i,e., Caucasian middle class, A study of
"the sequencing abilities of other cultural groups would
be of vaiue, It has been hypothesized that ghetto children
might have better chances to succeed if they are trained
fn linguistic methods, which move slowly and exactly. The
results of the present study suggest that linguistic train-
ing may be a good treatment only {f a child's sequencing

ability is above a certain level,

Limitations

Teacher differences between treatments could not
be controlled, Although the average age and average years
of using the materials was the same between treatments,
the average years of teaching experience was greater for

the linguistic treatment (X = 11,59) than the whole word

treatment (X = 7.57).




Non-random assignment of students to treatments
limits the generalizations that can be made from the study,
In the pilot studlies, students were randomly assigned to
treatment gr%ups, bﬁt.the N was necessarily small, The
present stnd; ~ove ™t te cowrensat. for ihe small N, but

random assignment had to be sacrificed in the multiple

classroom setting.

The lack of certain measurements in the present
study limited our understanding of the obtained relation-
ships between sequencing abilities, LAB, and achievement,
Measures of memory span, anxiety, and general ability
might have contributed useful information toward this
unders tanding,

Further statistical analysis of the data of the
present study might shed light on conclusions and hypothe-
ses worthy of investigation, Such analyses are planned

but have not been included in the present report,
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APPENDIX A
MFASURING INSTRUMENTS
The Illinois Test of Psycholinguistic Abilities--

Individual

An Experimental visual-Motor chuenciﬁg Test of Letters--
Individual

An Experimental Auditory Sequencing Test of Sounds--~
Individual

Classroom QObservers Learning Avoidance Check Sheet--
Individual

Reading Test A Linguistic Approach--
Group
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The Tllinois Taest of Psycholinguistic Ability (1TPA)

0f the anine ITPA subtests, only the Visual-Motor
Secuencing (ITPA 8) and the Auditory-Vocal Sequencing
(ITPA 9) were glven,

The Visual-Motor Sequencing test requires the
child (o reproduce from memory a given sequence of cards
contairing pictures of objects and of gcometrical figures,
The exawminer places the cards, in the predetemmined
sequence, in a white plastic tray., The child is asked to
look at the cards, The examiner then mixes the cards the
child saw, The child is then asked ro reproduce the
original sequence; he is given a second chance if he falls
te reproduce the given sequence on the first trial,
Success on the second trial is scored as one point, The
test is terminated by the examiner 1f the child fails to
reproduce the sequence of any itew {n two trials, The
items are of increasing difficulty, one ndw card being
added with eaech succeeding {tem, ‘

/ \ (// ”,’ ’ \\\> ]I / . \ // -
‘ N4 L
/N2

ITPA VISUAL SEQUENCING TEST

The Auditory-Vocal Sequencing subtest requires
the child to repeat numbers In the same order that the
examiner says them, The scoring procedures are the same
as those for the Visual-Motor Sequencing subtest,




Cut out

test, The examiner placed the
tray. The order of the

Experimertal Sequencing Test

orange

wooden

lower case letters were used for this

ietters on a white plastic rectangle
letter sequences {is given on the following

page. The child was asked to look al the first sequence and try to

place the letters back in the

look just the same,

point on the

sccond

tray in th:» samw order so they would

Two trials were allowed for each sequence. If
the child fatled on the second trial the test was stopped, Two
points were scored for a correct answer on the first trial and one
Any {rregularities such as reversals,
to left tendencies, verbalfzations, or

trial.

upside down letters, right

emotional responses were recorded.

(A child was not stupped for

these frregularities; they were recorded for additional fuformation
to be examined in light of the child's progress.)

Experimantal Visuol-Motor Sequencing Test

- - 3 »

i

it ——
L

14,
15.

st

shs

sst
sto
osdd
ssgd
dgdc
tedg
gdey
ctcdo
digeg
deytd
tigdde
tygdjc

Teiols
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Student ‘s Name Age

Examiner School

teperimental Audftory Sequencing Test

O

ERIC

Aruitoxt provided by Eic:

Trials Comments

1. B

2. BT T
3. AT® T
4. TIB o B

5. BTP T
. WIBB T
/. BIWB T
B. WIHBB )
9 TATW T
10.  BATHB T T
11. WATB T
12, TATDW o
13. WWIBD Tt
14,  TWTRD T
1S.  WATOW O
16.  TTDWWN T o
17.  NWNTTD o

The cxpervimental auditory test was given by an examiner
pronouncing the sounds slowly and evenly; e.p. 1. Ba, 2. DBa, Ta,
3. Ba, Ta, Ba, etc. The child had two chances to repeat the
same sounds {n the <ame order. A correct answer on the first
trial was scored two points and one point.on the second trial,

Nt
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) Classroom Observation

A}

Observers were instructed to watch each child for
five minutes during the reading period, The observation
was taken durierg a time when the child was engaged in the
reading process with the teacher, The five minutes were
to be treated as five one-minute sections, A category
could not have more than five entries during one observa-
tion, but any one minute could have one to nineteen cate-
gories checked., The observer had to distinctly observe
the behavior, he could not merely "think" it happened,.
Operational definitions were discussed in training sessions
and each obsgserver was paired with the trainer for ten

observations,




13.
14,

15.

17,
18,

19.

99

tudent T Testar
Nemo Schoat

Date

Time

Da

to | Time

Uote Time l

Honds twisting or clenching

Feet or legs twisting around choir logs .

¥

%_T”opping with feot or hands

Japri~g with pencil or other items
_Rocking body or heod

Tipptag chair or desk

_talling off ¢hair

Irretevont movement from chair such as
sharpening pencil that doesn't nced
sharpening :

4 s Ahi Sl SR W

T s Ty o

PYSOY

|

i
T

—

|
i
|

t

-,

4

Il . '
O

Distracting noighbors

Making nonsense sounds: humming, sing-song,
talk to self

.

Continued eye altention away from work--
| _doydreaming

A i

— e e

| Fociol grimace; squinting or blinking cyos

~4

| Yowning, coughing, sighing

| _Nose picking _

b—

Thum.. sucking

Scratching

Playing with hair; twisting, ctc.

Cbscuring face with hands or hair

Complaint of physical ailments; stomachache,

_}}eadochc, ctc.




From .

Subject:

‘Comeslo:

PALO ALTO UNIFIED SCHOOL DISTRICT
Inter-Office Memorandum

100

To: %M,»f—nd jMAAW Dote: 29 lJanuary 70

Jane Stallings
Reading Project

There are some children in everv room who are casi{ly distracted,
generally wiggly, and over-anxious. You probably have some in your
room. Some of the tehaviors we would use to describe "over-anxious"
are: stuttering, nail biting, finger sucking, hair twisting, clothes
twisting, unduly shy, worried when called upon. "Gencraily wiggly”
would be described as quite 4 lot of body movement such as: toe
taping, scooting up and down i{n the chair, stretching, iLrrelevant
wmovement from the chair, swinging legs. Children who are “easily
distracted" would usually have a short attention spsan, eyecs often
away frow their work, they often talk to other children, they must
be prodded to finieh rhefir work.

Please score your children on the 1-5 scale that is included
here. One score sheet is for thise behaviors evidenced during
reading and the other score sheet s for these bohaviors evidenced
during othex times of the day.

This sccre form will help us in checking our classcoom observa-
tions with your knowledge cof the children.

It will help 1€ you will return these forams to the Research
Department within the next two days., Thank you agaln for your help.
We will discuss the results very soon.

{

Y

L
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hd you please rate each chi'd in your rovom Low, Medtum or High, on the scale

1-5, on the following behaviors that may be exhibited during reading pertod.

H

{| Eastly Cenerally Over T
ool ehtld R Distracted Wiggl Anxious
1237615 [t12][3]a]s JiJ2[3 14
| [ I 1
| [ AR
| o | '
! b |
‘ P
¥ i 1 '
1
b L E .
: | b
| I - !
‘ | ‘ |
i !
| ; ,
| | !
| | :
| .
| |
| |
NN e
l |
; i
‘x &, =
| ; |
! L
; L
: |
| |
\ i
o |
‘ !
! »
X !
' |
!
j
!
l i
|
| o
o ‘
. i
! - '
| | |
| | |
’» T ; 5
‘ iz ! ‘ : i i ‘l
RS SRS S SV VORISR { S SUI SO

~




APPENDIX B
"ANALYSIS OF VARIANCE AND MULTIPLE REGRESSION

Ta?%? Summary Table of Significance Values for Analysis
of Variance
14, TTPA Visual Sequencing I
15, ITPA Auditory Sequencing I
16. Experimental Visual Sequencing I
17, Experimental Auditory Sequencing I
18, ITPA Visual Sequencing II
19, 1ITPA Auditory Sequencing II1
20, Experimentsl Visual Sequencing II
21, ExperimentaliAuditory Sequencing 11
22, Observatibn 1
23, Observation II
24, Observation Total
25, Observation III
26, CAT Vocabulary Total
27, CAT Reading Comprehension
28, CAT Total oo
29, RTLIA 1, 25 3
30, RTLA Total
31, Multiple Regressions ap
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Summary Table of Signiiifance Values . for Analysis of Variance . -

.

.05 " Level of sig. = ‘0.01

v

" Level of sig. =0

Sn

Sex = S L F=4.96;°df =1, 10 _ | F = 10.0; af = 1, 10

i
|

= ..
o -
i
I

Treatment = 'T - | F = 4.96; df = 10.0; df =\1, 10

AN
N

Class within o o
treatment = C(T) .. F =1.83; df-

R 4

2.32; df = 10, 222

!

K

—
.Q
N

et :

N

!

]

'l“FSex by - S
9 ‘treatment = ST =~ = F = 4.96; df

Sex bjiéiass_witﬁih‘““ o B ;
_treatment = Sc(T) . . F'= 1.83; df = 10, 222 - | F = 2.32; -df

/

‘10

U
ot
-

F = 10.0; df

f
=
=

O

o

10, 222

df ='lg l0~means 1 is fqr.numéfatof and 19 ismﬁbr‘denqminator

t
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'/ TABLE 14 . ANALYSIS OF VARIANCE' = - . =
ITPA Visual Sequencing I v 104

SOURCE OF VARIATION ERROR TERM SUM OF

$QUARES __ d.f, MEAN SCORE  F
Sex .| seem - 20081 1 2081 2:.17-

Treatment Sl eemy T 160.87 1 160.97  2.89
~ Class(Treatment) R(STC) =~ 555.74 . 10 55.57 3.24 #»

’ . . .

Sex(Treatment) - sc(Ty J27i61 1. 2741 2.89 |

Sex x Class(T) R(STC) 95.36 10 9.54. - 0.55

R (STC) . . : 3804.55 222 17.14

Legend: S= Sex

T Treatmept"/
Class. _ ”
Pop(l\l‘gtion'_ ' - -

P )
nnoH

TWEATMONT . | GIRLS - BOYS .- . TOTAL

> |
wn
-
>

wn

o

- A. LINGUISTIC" . |. "X ~~ S.D.

Class 1 14.06 | '3.10 | 14.20  3.97 |
' 12 13.00 | 4.52 | 12.90. 4.16 ,
3 | 12.78 | 2.68 14.40 5,08 i 13.63. 4.10
4. | 17.43 | 5.61 {.16.36 4.82° ! ~

s

6

w

13.92 | 3,637 "13.;9] .5.84  13.00' 4.70
. 16.09.| 3.08 | 15.85] '4.06 : 15.96  3.57 . "

rora | 14.20 ] 3.91 | 140520 4.69 7 14.36  4.31.
"~ B.. WHOLE WORD e | S - .
7 Class.1 ”~!714;56, 3.17 | 12,93, 5.76 <+ 13.56  4.89
‘2 | 13.83 ] 3:19 -} .9.827 3.60 ! 11.24° 3.90
3 13.14.] 2.61 | 14.00! "1.60 ' 13.68 2.00
4- | 13.63'5.07 | 14331 4.69 : '
5 21771 13,22 4,09
.30 .| 8.43:..2.76
.03 | 12.327 4,44

| |-14.50
6. .| 10.77

TOTAL . | 13.21
Gl ) L .
]
|

O

B o
W

w

¥

W,

P I T
o/

[

N

~
R}

| &

N

o

i 1375

T , ! R S VSR FN
.. GRAND TOTAL .. 3.98 | 13.45° 4.68 : 13.60 1°4.35 < °

IToxt Provided by ERI
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SOURCE OF VARIATION

- 7TaBLE 15, ANALYSIS OF. VARIANCE -

ITPA -Auditory Sequencing I

ERROR TERM

sun OF
SQUARES

d.f.

105

" :Sex
. Treatment
Class(Tréatment), )
. & . A

. 8éx(Treatment)

. Sex ' x Class(T)

R (STC)

SC(T)

cm

‘ R(STC)"

SC(T)

..,RﬁSTCj

66.25
.g;lO.ZSr
258.3f%,

56.37
  §56,93”i

8626.69-

.

10

.10

222

MEAN SCORE  F
66.25 -

10.25

23.84
56.37
126.69

38.85°

248
0.43
(b.ei
.Ziil

* 0.69

Legend:

© TREATMENT

.“:\'AfJLINGUISTIC 5 ”f~x

Sex
‘Tre
= Cla

atment
ss

f,Population }b

e

54

. .Class 1 .

) . 26.82 |-

3 - 23.33

' B

6 | 2373

4 | 25.57.

.81
.25
.92
.25
iy
.54

3.5'0\'\: ~ o~

- 24

22

26

.50

.09
25.
7130

22.
. 26'.

00

91
g2

4.86,
2.66.

E'f‘.“ﬁ» .09

7.80
©6.07.
6.81

23.72 .
24,46
24,21 ©
'.;261 28 -

24.52

", 25:46

TOFAL .

226 |

24,

76.

i 6,06

;. 24

73

" B.. WHOLE WORD -

o Claéél

1
2 i

3 26.71
5

6 | 292

' 7.51
ﬁ';'ag !
1019
430
5,11
7.79

-

23

26
23
21%33 :
PO

23
222,00,

64,

.09

G20

.22

I

| 4.69

7,03

7.23°

Csles 2
15489 L
3,87 °

65
226

.63

47
.58
.90

SE OV O
F~3
o

~- A

TTOTAL

6.73

33.45

5,657 %

v | e r— e m——

5

., .GRAND TOTAL

24,137 .5.87 |

" POCR ORIGINAL COPY-BEST ~ - .

AVAILABLE AT TIME FILMED




© TABLE 16." ANALYSIS;OF VARIANCE ' o _
Experimental Visual Sequencing I ' o 3106
o _SUM OF L ' o

SOURCE OF VARIATION ERROR TERM . e e e
s¢ _  ERF __ SQUARES ..  d.f.” - 'MEAN SCORE- ~F

Sexo ] osem g, 1 ol o.oﬁ‘

Treatment e s 0 3 o.og g

Class(Treatment) | R(STC) - 1241.97-° - 10 124,19 TR T
' '§ex(¥%eatment) .,”'Scff) . 34.23 .:wii.;f.ll | j  84 58 j 3/?&

‘Sex”x Class(T) R(STC) - 219T30m;w¢wrr7;10>~_f~w~21193 -.0.80 .

R(STQ) | . 6043.37 - 222 27.22

Legend: $='Sex
. .~ T= Treatment
L B do C= Class - . S
‘R ‘Populalti_on o ) o . X

it

- TREATMENT |  GIRLS._ . _ BoYs -
A, LINGUISTIC, - | X S.D, | X o s.D. - . X "s:p.

Class I’ . ; .
oL 1011004 6.627 11.64 - 5,12 ¢ o 79 1
V3 16,114 7.17 {1 19,80 - 4.89 - 8,05 6;20°

4 | .13.86 . " = : :

5.~ | 13.50 _4;32*‘,13.64={, RS SN
- e 718.18 | 5.04°:18.46 [~ 3.95 . 18.33: _ 4238 |
l

T roraL | 15.12] 6.05 - 16.08 |

-B. WHOLE WorD .r. | r | L ‘

S N o L ] LoD o : . T
(33 11443 6.07 - 16,61 5,67 4| ¢

(18 /' 715.18 ' 5,90+ 17035 " 6.03

.86 .| 16.58 : b

oy
-
@
AN

. N 4
- Class 17 i

2 ) Tanasl

3./ 14.43 )

f// | 17.38

. SRR L
/e 12046

21716356 1 i
X2 1 16.44: 3,82
J15-|711.57 -, 3,78

WM o &our

—

(%]
e
W N
L
e
[ ]

[ach

A}

© TromL !

66 1526 502 {15,

~
Y+

" GRAND TOTAL.,

. _ b
‘ C . o i
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’-“SOURCF OF VARIATION

.- ERROR TERM

TABLEl7

SUM OF

ANALYSIS OF: VARIANCE ‘
Experimental Auditory Sequencing I

SQUARES d.f.

MEAN SCORE F

'Sex
N

“Treatment
ST .

[

diSex(Trcatment)'
Sex. x Cl?$§(1)=

"R (sTCy

Class(Trecatment) -

ose(TY -

R(STC)

c(T)
=SC(T> '8.68 - 1

' R(STC) ‘
. ; T -
3225.00 3232

237.68 o)

12,43 1

“237.12 10

.. * 237.68

12,43 - 0.19

e f'66'48 1,78

8.68  0.37
T 23 ?\\0.64

37.05

10/02 **

;)' L Legend

- TREATMENT

4. LINGUISTIC [

- Sex -
”f//Trcatant
ﬂ C= Class
*  R=.Population

“BOYS. |-

RV . L o

“ Class

1 .80
sesz 16473
.;q . : '

5
G

89

RN
25
82

16.10-
-13.36 4,59 15
14,55 "
15.82
15.69

4,99 .15

C5:80 1.
6.60  5.52 1 17.

~.8.69 ° 18.
5.89°  19.

724 6.28°
.05 6.47
21 . . 5.89
671 6,70
13 ' 8.22 |
75 6,26 .

TOTAL“-'r

46

e |

16.12

. 6.19 | 16.

78 6.82 I: 

b .
: ~J3

B wnonn WORD {j

3]s

s {18,

.22 .
83
85 -
62,
3,30
.62

(9]
. wn .
. L " . R ’ L ‘ . N
i | e [ e ety
. " e o
. Py .

.35 1718.00 § 4.13.
36| 16.36 . 5.08
.94 |'15.58 i 5.23

.54 |13.00 5.9 :
J74 |16.22 4,82 0
.32 {'11.86.v 4.14 Y.

Y- )

QS a4 -
AT
I~

8.09 377 i
.53 5.360 4 ¢

L7 6.79-
L3200

Y
PR

Jd6 0 6,10 -

Y Jums

: _4;763T-4
130+ '5.16

‘f;QTMﬁL‘71§

427

15,57 -+ 5.13

L4270

S0 |

d"fGﬁ#NDT%OTALif

4 15.85 % -

5.68 1 16.

-y ‘ " Cy

61 ' 6.19 -
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TABLE 1§ ANALYSIS OF VARIANCE

ITPA Visual Sequencing 1L

SOURCE OF VARIATION

SUM OF

ERROR TERM
o . - SQUARES d.f.

MEAN s‘éom:

- 108

F.

~ Sex

frgatménf )
IC}gsg(Treétmén;) 
sex(fcéatméﬁt)'

,léek x Class(T)

R (STC) -

. UR(STC)

- sem,

sC(T) | 1,487 1 1.48

c() 156.80. .1 156 .80

700.71” 10 70.07

. 3.07 - 1 3.07-

R(STC). | 130.96 10

. 13.10

3749.63 222,

———

ﬂO.ll'

2,23

4714 #x
- 0;23 |
7ﬂo.7z; 

- 16.89

o

'-I‘REATAIEN'T \ |

‘A. LINGUISTIC ../

. Legehd:

S= Sex T
- T= Tre1tmcnt
C= Clasq

R= Population

Cléss

IR OO R L
.-
[
~J
[e+]

o 13.45

4.80°
- 5,07 10.
C4.18 | 12, :
. 1.83| 8.64 "
3:82°| 13:36
2.88 | -12.)

8,90 i 9.00 i

112:26 4.

9.7
. 13.57

W Wik o
Y -~

[+,

/

!

}7

. - TOTAL

[
1 6658 11,24 1 v 4053 11,16 4.47 l

- B WHOLE \VORD
"1aS$

15.83
13,86
| 10.63
.1 713,30

U\_-»-'awwt-o'

s . | 10.62

13467

52
26
21"
12.
95
60 ;

4.37
3,25, -
4:22 « |
4,09

5.04 -
2.58

12.
15
15.
12,

11.
- 10.

: 11;79;'

1491
14,62
13,44
110.44
'10.57:

4436
4.36
“4.53 |
2.07
5.50
2.81

" TOTAL -, 12.66

12.76 12.71f 4.2l

)

" GRAND TOTAL

11.79

N g 'Sl ]
11.98 4.

4,41 11.88¢ 4.41
- . 7 o

A ruiTen oo




U.M 
/

/" SOURCE OF VARIATION

~

TABLE 19 .. ANALYSIS OF VARIANCE .

ITPA Auditory Sequencing‘llw.f

_ : ; SUM OF « "
ERROR TERM o

109

Sex -

‘Treatment

. <

Ve ‘
N\
Sex(Treatment)

T N .
»5€x X"Class(T})

R (STC) :

SQUARES - d.f.

MEAN SCORE. - F ' -

. “Class(Trecatment)
LN

se(t) 15.81}

c(Ty” 334.62

f

R(STC)  "1927.50 3

sets 8.43

I Restey 237.66 -

. 7637.62

R e
s , R / T
I gend: S= Sex '
T= Treatment
C= Class
o R= Population
A ¢ .
\
\
\'.
TREATMENT l, GIRLS ‘BOYS TOTAL
— TS AT S

© A. LINGUISTIC
A _
v blass

%

G o W N

£,

————

I . 334.62

10

1 8.3

34.40

1 15.81 .
192.75

0.667 .
173
5.60 &y

...0+35

L (.
0

69

.50
91
w20
.36,
.00, 4.
.69 {50

.98
.66
.60
.62
.05 1.
.46 -

.49
43
.32
.71
.30
Y

B. WIOLE WORD
. Class

1
2
3
4
5

b 24.66 | 6.62 1 23,77 6.02
o ’ [X 1 i

! | !

: .62

.02

‘.:

21.64

26.27 -
§.26.33
11.67 ¢
"22.78 .

23.86

&SN wsuwbm

.53

24,21 v 163

S 22013
. ) P
.36
.87 -
.76

23.63°

22.53

547
6.07.
. 6.36
13,29 4.66
3.86
21.92 0 6.43

26.06

" TTOTAL |

21.95

ey

<48

21,921 6.43

i :
O : L T U ' R . :
. GRAND TOTAL ‘523.42 1 6.65 |.22.89 . 6.29 '23.14 ' 6.46

—

- PEoR ORIGH
AVAILA

NAL COPY ;(BE;sr

ABLE ,AT TIME [FILMED



a

| TABLE 20, ANALYSIS. OF VARIANCE BT
Experimental Visual Sequencing II o

| SOURCE OF VARIATION ' ERROR TERM | SUk OF
: N i ) ) )

By

S SQUARES - d.f.  MEAN SCORE . F
Sex' . ' i | scr) -’ 0.03 1. 0,03 . 0.00

CTreatment eery 0 48y o1 4,81 - 0.12

Ciass(Treatment) | °R(STC)  ~ 388.23 10 . 38.82 2.33 #*
Sex(Treatment) | sc(r) 0.1 1 .0 0.1 . 0:01.

Sex.x Class(T) = R(STC) . 90.83 10 9.08°  0.54

R.(STC) . - 3696.85 ¢ 222 16.65

i}

Legend; Sex . ' <
' Treatment -~ w
Class
Popq}atioh

1
i

R N
noon

' TREATMENT

AL LINGUISTIC | = X - .’S.D. ‘ X §.b. - X . 8.D;

Class 1 - 12.27.1 3.49 | 10.70

| SL.49 1 11064, 02093

13.38 | 1.83 | 13.64  4.63 ¢ 13.41 _ 3.45
14.11) 5.90 | 14.90 ~ 6.74  14.53-  6.20

12,57 | 4716 | 1L.64 - 4.50 ¢ 12.00% . 4.27 °

e 1o s

3

Jo] 1433 362 | 16,45 3 4.76 - 15.350° 3.80
L 15.73| 4.207| 15.00 | 3.46 ¢ 15.33) . 3,75

o v s w8

-, .
. RN .

0 .mgrAL | -13.68] 3.80 7} 13.79 : 4.76  13.737 4.30

P —3, " ;- -

' 11 WHOLE WORD ' _ ‘

' 07 13.46  4.54

94 1 14041 5,29
65 12.47. 3.98
13,47 2.53

14,4700 3045

12,00 . 3.15 .

3.83 . 13.21 ¢
2 15.331 4.18 | 13.91
3 11.43 | 4.58 § 13.08 |
4. . 13575 2.12°) 13.22 .
5

6

T Class 1 1 13,78

L A
\

. 15.00 | 3.86 | 13.89
11.46 | 2.93 | 13.00 :

WW N W W

o
o
e
L~
P
-

AL 3.73 | 13.39 ' 4.1 ¢ 13.35] 3.9

TOTAL ' 13.30

~© GRAND.TOTAL | 13.51

i ‘ T T T :
(376 | 13.59 0 4.4 0 13SST 414 v




 Sex x Class(T)

"A, LINGUISTIC ~

SOURCE OF: VARIATION - ERROR TERM

. TABLE 21. ANALYSIS. OF VARIANCE
, _Experimentalvﬂuditbry Sequencing II

.SUM.OF
SQUARES

d.f.

MEAN SCORE -

Sex

Treatmént

ClasS(Treatméﬂt),

-

Sex(Treatment) B

R (STC)

A

TREATMENT - . _|

|
Class 1
- Y

e 30

[©) R4,

o

sc(T) 39.71°

semy. W an2r

R(STC) "‘285;301_;

7134.28

R(STC) * - 1372,19°

o

10

222

3%.71

10.67

137.22°
27.27
28.53

32,13

'Legend: “ 8=

GIRLS:
r

Sex
. T=;Trcatment
‘R= Population

e boxo

271
26 |
.78

®» N
& w

.68
.82

(]
o
b;_:‘},_gi\.,)._?-.._,_.\‘b<. e
L4 s e N
~3 WO .Wn
OO
s
AT
~4
(V8]

.83

o

.19 .,

15.121 | 4.94 |
' 164,46 - 6.36
A1

16

©12

15

.26,

15.89
26
33

S
,‘.[’M. 81

6.52"
8,66

5.10.

- TOTAL

02

14,

6.08 -

'B. WHOLE WORD *

,'{;Class

o

1
2
‘3
4

“tn

. ‘\ ) "‘ G

i

5¢18
~5.15

5,55
: 16‘{.”1'8‘
4:23

.25

13.
21,
17.
13.
14,
S 13.C

82 '

.05

15.:

-

.GRAND TOTAL

P .6>.“.0.8' )

15.

— .



SOURCE OF VARIATION ° ERROR TERM

£

® TABLE 22, ANALYSIS OF VARIANCE

Observation I

SUM OF

12

d.f.

MEAN -SCORE

Sex.

Treatment .

; /"

A .
LI

ng(T;éatmpht)-

Sex x Class(T)

R (sTO)

_ ClaSS(Trea%mént)

‘SC(T)
oy
R(STC)
“‘ségT)

R(STC)T‘

s

SQUARES
o shiez
38.74
203964
| 8.51
.123,76

4239.26

o, 222

s
1 50.92. .

1 3874,
0 203.96
1 - 8:21
0 12.38

19,09

.66

.68 *

.65

TREATMENT .

‘Legend?

Sex
Treatment
‘Class

'Rz‘?opulaﬁion o

A. LINGUISTIC

Class 1
R
35
4
5
6

e

‘-Q“"/«/

. . ToTAL
X . s.D.

11,550

11.50 7.ah4 |
~13.82. 5.90
3,70 *°0.95
4,910 0.94
: 6.92
_12.23]

6.92 ¢ 11.22
3,68

6.42 -
5.470
. 1.35
©1.39
5,77
4.34

112402

11.46 .
3.95°
:5.06 :

10.75

" TOTAL

9.761 6.15

' 9.31.

'5.59 .

~.B._ WIOLE WORD
' Clasgs

1
2
. 3
g
5

. 6 . LT .

3.56.| 4

£ 9.33 | 4
.43 | 3.
8,00 | 3
A0 4,
L 5.46 ] 1

N i
o
. o
005 - 24
SO
9.36"
T 11.504

C9.780 4.1%
| 10,89;\\é.aé“ :
|

1 s.00;

LR

|
~

3.4
4.23
4.70
3,99
4.54
1.38"

3.83
9.35
11,11
18,94
10,63

5,30 ;.

. TOTAL. .

5571 4.

GRAND. TOTAL

8.681 5.22

469 |7

s .




| TABLE 23 . ANALYSIS OF. VARIANCE =~ | 3 -
OBSERVATION IT S |

7 = SUM OF

RM -

SOURCE.OF VARIATION - ERROR e A C
_ S - AN SQUARES - d.f. ~MEAN SCORE F

Sex Tsem. w0 1 42,40 3{16-'
Trgathcntr | L -C(T) '"’-3;;9?7' S - 37;97 | 0;88
C}asé(Treétmént)‘ 1 R(STC) 427.§§_ ERETINES 42,77 = 2.04 *
Séx(T;eatﬁeﬁf).ﬁg. ,‘”-SC§T}'Z o 0.35 7"':”'f§' 003 - o;ﬁzi X

Sex % Class(T) R(STC)  _133.78° 10, .. 43.38 " 0.63

R (s1C) B RN 4652.63 T2 020,95

| ) Treatment . /‘I/_,, I

Class - - . = | ‘7/A .

= Population

Mmoo 3
A T

' TREATMENT GIRLS . poys -~ “TOTAL

TR . o me= o spaeem oo

A, LINGUISTIC = |- X  s.o. 'l % sl xS

.43 | 10.40
.65 1, 9.91 -
.66 | 9.80 °
.05 wiojsse'
.59 | i
2151 9.08 1

9,73
9,91

1 .63 | 10.00,% 3.45
R4

'3 | 10:11

y .

5

6

.63 9;91_"' 3.10
09 ¢ 9.95 1. 4:35
234 10;83; 4.91 -
264 11;30'.\ 7.30
16 754 6.33

Class 1

©11.29
}7 10.50
5.73 |

N DLW W
w. o VN oW

£~

1
TOTAL | 9.45| 458 ] 10.29 .

W

.07—;;'; 9.87 ’483 R

F

. B WHOLF WORD

.1154 j9}oo'; :
;69_1“11.823'
7 :
95 | 10.56 " 4. lo.
.45 12.78‘f~".95ﬁv,1n;.37_, 3273=‘
.59 |-12.57 41 7. :

;50 | 16097 429t 10.723 4. 37—-

68 -7 8.2 3.6 | N

: Class _ :
' - .60 710,470 - 3n99

1 B .
.2 . . f 8.00
31"; 12,43 |7
R

5

sSMROESwW W W
(Vo)
w
[
o
W
V]
k.)
ho

/6 ~-':‘llfjfrh
TOTAL 1 10.43

=

=)

Pt

w
losieu LN e

i .55 1b 62 t”'4.7q_ 3';o,27§“ 4. 64

)

GnAhb_TOTAL

| [ )
.\\.“ / . P - ! \
( { i K ,‘; Tl
R R I A . ’ \
e S
p i - 3
A ~— . i



TABLE 24 ANALYSIS OF VARIANCL
Observation Total ) . .
- SUM OF o - S il4

" ']" SOURCE OF VARIATION  ERROR TERM .- . s , RN
R S * SQUARES _ 'wd.f. ° “MEAN SCORE F

sex - | sem - °365.31 10 365.31 12,420
Treatment | ‘c(r)° . 1.06 - i ' 1.06- 0.00

‘Class(Treatment) | -R(STC) =~  3662.63 . 10 366.26 Si4L kx|
Sex{Treatmenty ' | . se&(m) 2.00 1 . 2.00 0.06 .
‘ EES R ) : : » R -

) e .

Sex x Class(T) | - R(sTC). *  294.12 10 2941 - 0.43 .

Legend: $= Sex’ - o N

- ' T= Treatment s
C= Class

R= Populatibn
g T

TREATMENT | © GIRLS . - Boys'  TOTAL - ¢

>
m N
Qo
o4

)
o]

- A.CLINGUISTIC ;¢ X . S.D,

26.80| 8.23 | 27.50  10.06 | 27.0§ 8.81

" Class 1 8

2 © 24.82) 5.8% |31.18 1 9.3 . 28.00° 8.28
S} 24s67) 6.70 126,70 6,73 7 24.68  6.53
4 26.861 5.87 | 27.18 - .5.88 ; 27.06:  5.70
5 130,501 9.91 1$32.36 1 12.47 - '31.39 10.99
G 9.05 |-31.08.{ 8,22. - 27.92 9.1l |

#2418

cmoran. | 26.42) 7.98 129015 1 910 27.79 B4

e T T T IR
B. WHOLE-WORD . . .| R _ -

E , | 5.83¢ | 20.36 ¢ 6.01 © 18.52 . 6.26
24.671-5.28 | 27.36° " 8.81 ° 26.41 7.68 -
31,71} 8.71.|31:75 . 7.11 ' 31.74  7.50.

: C;aés‘l

_ -

-3 3

4 | 27.75:|11.97-[°30.44 1 8f86.  29.18: 10.11
L
G

® wn-uwn-

32,40 9.00 ['34.11 - “7.11 1233210 7.99 . §°
0 27.69| 6.82° 129.71 .- 8,08 .| 28,407 7.14 o K

" TTOTAL | 26.7419.61 [28.32 . 8.68. : 27.59| 9.1l

L 6.56 | 8.71 28{?2

a
=
b4
<
o
3
o
-
-
[N
[ea

. 8.87. @ 27.70' 8.85




A,

B,

SOURCE OF VARIATION

Sex SC(T)
Treatnont C(T)
Class(Treatment) R(STC)
Sex(Treatment) sC(r)
Sex x Class(1) R{STC)
R (STC)
Lepend:, S-
T-
c
Re
TREATMENT ! GIRLS
LINGUISTIC X s.h,
> {
Clanss 1 | 5.1713 2.91
2 5.82 | 2.68
3 10.33 | 3.B4
4 10.29 1 3.30
5 | 9.08 ) 3.60
6 boaas ! 4,99
TOTAL s 12! .99
WHOLL WORD
Clans ) 40330 1.5%
o ooy 308
k| ’ 1.86 1 4.06
p b9 hy 1 614
1
h 10,00 | 2.79
0 C 10,92 2,06
TOIAL 8.76 - 3.98
GHAND TOTAL .41 1.98

TABLE 25, ANALYSIS OF VARIANCE
Observation I11

ERROR TERM

SUM O
__SQUARES

29.92

1.56

969.75

0.63

/ L
64,64
3115.51

Sex
Treatnoent

~ Class

Population

5,1,

.84
.68
.92
h.52
71
.75

- —
—

. - e .
~
>
[5%)

o901 4.5
7.3, 3,56
6.18° 2.9}

9,75, %.26

0.1 314

10,646 2.51

12,14 1.02

| 9.00  3.9%
.‘ . - - e e

9.05  4.27

L4

115
__..4.f.  MEAN SCORE ¥
1 29.92 4.63
1 1.56 0.01
10 96.98 6,91 A%
\ 0.63 0.09
10 6.46 Q.46
222 14.03
TOTAL ¢
X s,
| 3.68* 2,49
6.64 3.81
10.79 31.60
11.17 4,05
8.87 4.63
9,63 4,26
8.61 4,29 |
hoL} 1,27
6.95% 2.94
A .15
9. 88 o b4
10,0 ALY
U I 1Y PN/
4. 89 5»97
R.74 4,13



TABIEZ26 | ANALYSIS OF VARIANCE

CAT Vocabulary Total ’ e -

SOURCE OF YARIATION ERROR TERM SUM OF
_ L e _...SQUARES  d.f.  MEAN SCORE ¥
Sex SC(T) 338,18 ! 31318.18 8.81 #
Treatment C(T) 3403.62 1 3408.62 5.58 #
Class(Treatment) R{(STC) 6057.43 10 605. 74 4,61
Sex(Treatment) 5C{(T) 571.31 1 571.131 5.37 *
Sex x Class(T) R{STC) 1064 10 106.45 .41
R (STC) 29,229.62 222 131.66
Legend: S= Scx
T Treatment
‘ C= Class

R= Population

TREATMENT ! ) GIRLS _ » BOYS A 'I‘O’I'I\_Ii
A. LINGUISTIC | % s.n. { X s.D. X s.D.
. b e Ao . . I
C/nsn ! 48.47{ 5.91 50.20 10.52 ! 49.16  7.91
[ 2 47.36 | 11.25 | 40.18 10.32  43.77  11.1%
- 48.33|15.43 | 52,60 12.89 50.58 13.92
4 53.29 1 15.45 | 48,82 19.23 ° 50.56, 17.51
5 48.75 | 12.27 50.82 13.03  49.74 12,40
s 65.09 | 7.99 63.38,  7.84  64.17 7.18
e e e e
TotAl, o sL6> 11242 |13 14,17 3150 13,30 |
B. WIOLE Worh l
) i
Clars } C 42,00 [ 16,20 ) arir 1eo72 sy 1420
2 | 58.50 | 10.13 ¢ 42.82° 10.8) 4B.35 12.87
3 PoOARG [ 11,63 ) ¥9.75.  9.44  42.84 10,81
1 | is38 [10.29 | 4233 9.82. 4508 10,21
5 1 43.60 [11.80 | 37.78  4.52  40.B4  9.37
6 | A3e2 | .73 3700 9.85 ¢ 4130 888
TOTAL 46,34 111,55 | 40.52  10.53  43.20 11.35 |
GIAND TOTAL - 49.26 12.30 411, 13.63  47.62° 13.08

. .

O




SOURCE OF VARIATION

TABLE 27, ANALYbIS oF VARIANCE
CAT Reading Compreheneion

SUM OF -
SQUARFS /

ERROR TEM

-d.f. -

MEAN SCORE -

iy

F

Sex
Treéfmeht'

-Class(Treafment)

~

Sex(ifeatmcnt} .

-

* Sex x’ClasS(f)f

1 SC(T)

o(T) -

sc(T)

R(STC)

R (sT0) S

P e
it

R(STC)

38. 83
327.86
520.07
\317‘25.
138.29v

12610.637;

1. 3883

1 1327.86

97,01

11725

13.83 "

- 11.76.

3.56

_2.81

7,82

1.25 .

1.17

kk

; . — ' ¢ : NG
A /’ v R m——— N -
g Legend: - S= Sex - ] -
T= Treatmont "
- .C= Class
R= Population .

4. LINGUISTIC -

' Class

B . WHOLE WORD

Class

Y

u- »A‘ "’ .. . 1\
TREATMENT . |  GIRLS _ BOYS' TOTAL )
‘ o OTRLS L BOXSL L TOTR
X S.D X s.D X S.D,.
1 2.53.|'1.41 | 3.40  3.37 | 2.88 2.37,
2 3.82 | 4.26 | 1.64 - 4.48 ' 2,73 4.41
.3 6.44 | 3,541 7.40 7 3.81 ;. 6.95  3.61-
-4 6.14 | 3.72 |°.4.91 © 4.16 T 5,39 ;. 3.93 "
5 2.25 | 2.86 | 3.36  4.95.. 2.78 3.9
6 10.00-| 5.29 | '8.85 | 3.36 -: 9.38 - 4.29
moran | a.89 | aae P si03 T aler o w96 454
s } T N N . ’ Y / .
! 5 K
| - J P B
1 D346 | 4,59 f 3,00 10 %.760 . 3.17 459
2 7.00 | 2.970f- 2.00¢ ¢ 2.57 % ©3.76 . 3. 60:;%
3 L.16 | 1.21 | 1.42 § 1.73. 71,327 1,53°
4 4.00 | 2.00 -] 3.22 ! ‘3.11. ; 3.59 2 60\\\;\
5 ] 310 | 3.380 1.00 1227 Vo2 1 2098
L6 ol 1,56 | 1.33 |°1.43 200,98 -] 1.50 % .19
(TOTAL 3,09 | 3.19 2,08 : 2,95 1 2.554 3.09 - [T
. — - 0 - — ~—
i 4.08 1 4,02 | 3.60 . 4.197; -3.83 1 4.10

N
GRAND TOTAL




SOURCE 2F VARIATION

Sex

Treatment

Class(Treatment)

-

Sex{Trcatment)
Sex x Class(T)

R (STC)

TH}A1MPNF

A. LINGUISTIC

Class )

= W

(ool &)

Tor:
B. WHOLE wORDb

Clinss 1

CTOVAL
-

GHAND TOTAL

O

N

TABLE 28, ANALYSIS OF VARIANCE

T= Treatnment

C~ Class

R- Populntion

|
' GIRIS

CAT Total

. SUM OF

ERROR TERM
e+ e SQUARES

SC(T) 1362.94

c(T) 5853.00

R{STC) 10,952.20

SC(T) 783.44

| R(STC) 1821.70

44,448, 31
Lepeond: S= Sex

neys
X S0, [ X S,
b Y -
51.00{ 6.1) ' 53.60 12.39{
51.18 15.28 41.82 14.34
54.78/ 18.03 | 60.00 16.139
59.43 18° 72 : 53,73 22.55
o s1.00l 14, $4.18: 17.65
7S, 18[13. 72.23; 10.72
56 55116.0? ?‘756;}9 18,18
65, 46] 18,56 a1y 1R.1S
‘ 65.500 12.90 44,82 12.46
! 19.29) 12. 3% 41.12  10.0h
[ 52.38]11.2) 45.56 11,12
L 6. 100 14,90 IR, 78 4.94 ¢
[
[ aS.15 B.06 8,63 10,90
, - [ .
Ly 1«.05 42.60  12.59
L6 1SLSe | 49710 171

_d.t. MEAN SCORE
1 1362.94
! 5853.00
10 1095.22
] 783.44
10 182.17
227 200, ']
!
TOTAL. !
g S0
$2.04 9.27
46.50  15.24
$7.53  16.91
£5.95 . " 20,76
£2.52 15.70
73.%8 11.68
S6.47 17,11
45,00  1R.?5 |
52.12  1%.90
Ll 16 112
(R 11.69
'%2.95  11.87
(A 1 & 9.3
65.75 1 15.66 |
Sl ] l( . {46

7

<Y

48 *

T/

A7 Ak

.30

.90




" 'SOURCE .OF " VARIATION

RILA 1 2,
iRRon TERM

_ qum or ‘.-. k;
. bQUARLS ‘

MEANnSCOREf!;ng

sex™

'5Tféatmentv .

e AT

Th e

o1 Sex(Tredtment) -

- Class(Trcatment) |

© e Sex x'Class(T)

1 SC(T)
“HC(T)

fu?R(ETb)

.“ﬁSC(T)

1 Restey

Ty 6237

———L...__—-— =

T
-t »
W - ; .
) . . ‘: T
. -l -
N : s
i ' -

TREA1MENT el

A LINGUISTIC ”_”‘
. d ( \»; . ]

Class

kJ

L

©

1
u2
37
4
5
6

.8

= Sex .-
- Treatment

}-§i306[82‘ “
Coeevo7 T L

27ii

139 44

-if;‘j{ 601 09,

p7.

N

”13@@53113 
. 0:07: - . 0.

Y % J B

E ""?;.'s.d's".% A

TR P

Clase

Populafinnj

RN

. . .
K
Y
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